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The White House
Washington
July 1, 1954

By dear Governors

I am in full sccord with your convietion that this is the
proper time to feke up in & serious way the possibility of develop-
ing the encmous latent slectrionl emsrgy of the tide-waters of the
Bay of Fundy, for the banefit of not only the oitisens of the State
of Heine bub of the entire natione :

"#ith my summey home 8¢ near Bastport for sc many years,
1 have been interested in what is kuown as the "Quoddy Projest” £
2 long time, and it hms been my hope that eventmally the State of
Muine wonld become not only a great industrial center of the nation
bub that ite agricultural populmtion would be smong the Lfirst to enw
' 3oy the manifest adveantages of oheap power on the farm & welle

*1 also agroe with you that the wey to go about this In s
practical marner is to be immediately appointed & commisslon to go
aver those definite projecte which have been werked out by experienced
enginesre and seleot the best end most practical plena of those prow
posed, With this, however, there must go hand in hend & study of the
ways in which this power may be put to work in the shortest possible
tine« Thare is for the time being & considerable amowmt of Guvernw
wort funds svailable for publie works, some of whioh, of course,
sould be diverted to this purpose should it be found, first, that the
oreation of the power is practlcsl snd ssonomical, eand, second that
it cen be made aveilable for various definite uses, end will not lie
1dle for many ysars to comg, after it hes been created.

"1 think such 2 commission should have on it men whose repue
tations for judpgment and ability are of the wvery highest order and the
disinterestednose of whose matives samot Le questioneds Seoondly,
that a tims limitation be put on the preparation of this report in order
4to take advantsge of such publie funds as are now at the dlapoanl for
- purposes such &g thise Of course, public money mmet first go to those
projeote whioh will employ the greatest mmber of people in the shorte
aat time, and on works which, when oreated, will bring the most logbe
ing and certein beneflt to the people of this sountry. I have high
hopes thet the "Quoddy Project®, after proper investigation, will
prove to come wnder this vetegorys

"I think it is alse important thet any definite plan be
baged upon securing of the title to the power site tp the eoitizens
and ite use and development under the control of the State. No corpow
ration or small groups of corporations should be given a monopoly in
the use of this power or a title to what ig the heritage of every
citizen,



Govarnor Brenn July 1, 1934

_ "I will await the yeport of sush a commission in oase you
doride on tsking such action with the greatest interest and can as-
sure you that you will have & sympathetic ear in Wsshington for whatw
ever recommendetions may result from thely studies,

Very truly yours,

FRANDLIN Ds ROCSEVELT.
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_ January 17, 1938,
The Homersble Harold L. Ickes,
Adminietbrator of Publie Works,
Washingbon, Ds Ce
Dear Sirs
The Comdspion appointed by you November 14,

1884 4o sxamine and rTeport upon the projeot for

developing hydroslechrie power by utilising the
tides of the Bay of Fundy near Festport, Haine,
subnits hevewith its yeporbe

Vory respectfully,
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e
HEPORT 10 THE ADMINISTRATOR
OF PUBLIC WORKS

The Commiwsion eppointed to examine and report on the proj=
ect for the development of hydre a:teatnie anergy by utilising the
tides of the Bay of Fundy nesr Bastport, ¥aine, hevewith sutmits
its reports

RECOMMENDATIOR

The Commission recommendss
~ 1a The ivolusion of the immedismte project in the comprow
hensive progrsm of Pablloe Works and the allotment of $30,000,000
to the War Department, Corps of Enginsers, to finencs lin accomw
plishment, subject to the exesubion of a lease, satiafactory to
the Adniniatrator.

2« < The creation by the State of Maine of sn Authority,
similer to the Power Authority of the State of New York, smpowered
to lease from the United States the project when completedp to
eongtruet end operate trausmission lines and other nswessary facili-
tieny to ssll electricsl enmergy wﬁ:hin and without the State of
¥niney snd to lesus rewsnus bonds to finanve the ao&fb of such cone
structions The goverming body of euch Authority will consist of
persons sgtisfactory to the Fresident of the United ﬂtat&?m;
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S« The lease from the United States to the Authority will
provide for reasonsble rental and will reserve the right to
tormipate the lespe snd to recelve all or eny part of the sleow
trical ewergy genersted 4f the Presidemt ahéll dsplare such sourse
necospary to the naticual defense,

The project sontemplated consistz ofs

Ae¢ The imediate projecit; vonsieting of & single
baglin, tldal power installation, utilizing
Cobsoook Bayy & power storage plant neny Haye
soek Herbor; and & sixteen-mils slootrie brang-
misaion line sonneosting the two, all within the
State of Maine, near Imbec and Eestports {Dew
taile, pe xiil)

Ba The ultimate projects sonslesting of & two basin
tidal power installation by adding to the initial
installstion, additionsl works, embmins the
FPegsamequoddy Bey located partly in Maine and
partly in New Brumswiok, Capadas {Details, p;
xike)

. FINDINGS
The cm:l.aaion Lindes |
Y Te immediate project ie soolelly desirsble. It will
produce power at & cost of S¢f mills (pe. 65)s Its ability to sell

power &t that price will esontrol in the public interest power



retes throughout northera New Englande It will thus promote in

that region the Presidentts poliey of unifying the power system

of the United Statea, extending the use of power and reducing

$ts cost, Its socomplisiment will alter the sconomic retrogres-

sion of the people of Maine into an ecomcmic edvanose Its ac-

complistment will promobe the mational defense by making ime

mediatoly available bo the Nations]l Governmemt s large volums

of electrionl energy st low coste The employment provided will

utilize locally twemty to twentyefive million men hours in use-

ful wrk, sbam g major park of the wiemployed now on relief

in Maine &t an sumunl expense of $7,800,000 per anmum, of whish

the Pedersl Government is sontributing in excess of $4,000,000.
2o It is emﬂym@; As the project is & Pacilw

ity promotive of the natiomal defense and genorel welfare s part
of the coet may properly be oherged to the nations Furthermors
1% should be oredited with the saving to the Government of its
relief expenditures. While a market doos not now exist suffielent
to sbeorb and pay for the powsr gensrated at a price sufficient to
emortize the tosb of wﬁatmtim, neither did the Peoama Canel in
i%s eaxly yeors smortize its coste A market for Quoddy power will
be in existence before s 1lke merket for Bomneville, Grmd Coulee,
Port Peok or Caspar-Alcovas The Gami.s_eion bolie?es that sush
market will exist within five yearss The basis for this opinion
will be foumnd pe 66, ot BogQe, of this report, and pages 33 and 206
of the ¥eine State Planning Board®s Report.
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8. 1t is onginseringly scunde The only element novel in
the United States is the utilisation of powsr from tides. Such
utiligation, howaver, 1= in process abroad. The Severn Barrege
Committee of the British Economie Counsil has inwestigated the
utilisation of the tides of the Severn Estusry snd has recome
mended construction of the "Severn Tidal Power Projeot” ws.th the
approval of the Britlsh Zecnemio Councils The work preliminary
to constyuetion is ywow wnder waye The parallelism of the Severn
project with the Passamaguoddy Bey project is sloses The latter
will produse st lower unit cost than the Severn. Engineering
teolnique, other than tidal, neosessery for the acoomplishwent of
this project is establisheds The War Department, Corps of Engi-
peors, is competent end the appropriats agenoy to sonstruot the

worke

The sonstitutional and Statutory tnses of The

The Congress hem powsy to provide for the comson defense snd
gonera) welfare of the United States and to &i&p&a of property
belonging %o the United States. 1t has exeroised this power by
24tle II of the Revcovery Act which direots the President to pre-
pare & comprehensive progyam of publie works and to finsnce the
soat of construction of any project included in the comprehemsivs
Progrets | He ie further suthorized to asquire and to lcase any
property in sonmeoticn with the eomstyuotion of amy sush projent,
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The primary purpose of the Recovery Aot is the provision of
vatiop-wide smploymemt during the emergency deolaved, bub
emergeney or not, the Goi;g:ssa hags power to proﬁda_ for the
eomnon de_f@o ond gmml wolfare by such meesns a8 1t deens
eppropriate. The esteblishwent af a magsive eourpe a:t_‘ e}..aetﬁuﬁ-‘
al eneygy reserved to the nation in emse of need is m‘aple Juntie
fication for the eppropriation and the lease proposad.

There oan be mo cbjection to the ressrvation by the State
of Haine of mmm Juriadictlion in the ares of ﬂm pmo;}aét
+o the extent that all ,:qivﬂ and eriminel pr&aws&s’ iszued under
suthority of the Stabe may be served snd execubed thereon. How-
over, that ares should be the property of the naticne

Congress im alsc smpowered to enter ints compuots with the
States and it would seem Ww wsy suthorige the Fresident
4o do wos Compress ham entered into such compacts Prom the Hime
of the admission of Ohic inte the Union (Act of 1802) apd lately
by the enactwent of the Boulder Canyon Projsot Aely by itz conw
aont to the sompact of 1921 belween New York and New Jersey
oresting the Port Autherity of New York; and in nmumerous othey
instencess In Arisone v Californie, 288 U.S. 423, the Boulder

Canyon Project Act was wusbeined. The contract of lenss proposed
is e like compacet snd is authorized by Title II of the Recovery
Acts The memﬁm thet the members of the contyoiling bourd
of the Authority shall always be satisfactory to the President of
the United States is & valid condition of the proposed woupsod
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sud is necessary in view of the national iunterest. The State of
Mpine has constitubional power to construst or acguire fesilities
for the generation of electriesl energy and to sperate thems Iy
Chapter II of the Revised Statutes of Maine, 1930, it appears
that the State has consented to the aocguisition of la#d by the .
United States for eny public purpose. |
The justifiocation of the netlonsl financing, as has been
said, is the value of the project to the comon defense and gene
eral welfers of the United Statess IElectrioal mergr at low cost
available to the National Government end to the people is indizw
pensgable both for the common defemse and for the ganaifax walfaro.
The approprisbtion of §165,000,000 to finkues the pux‘pam of tha
‘Bouldor Canyon Project sct, appropristions to finanse the purposes
of the Tennsssee Valley Authority Act, the national finencing of
Grand ﬁmziae, Bormavills, Cagpar-Alvove and Fort Peck under the
mthority of Title 1II of the Reaovery Aot are emamples of the
polisy and practice of Congress snd the Exeuuﬁﬁ in the prémisons

The Statets constitubionsl limitabions with regard to theo inw
eurring indebtedness are such se 4o praclude it from oontracting
to roimburse the Natiensl flovernment. The States, however, =may
creste su “Authority™ with power to issue reverme bonds sscured
only by the ineome of the mtér@risas Buech bonde would not cone
stitule an indebtedness of the Statew The States of Washington



26,

27

284

29,

.30‘

31le

324

3Be

34,
3G«
36e
$Te
&8s
3%«

40,

nm-
SUMMARY = Conts

The plant will substantially inoresss the tourist tusiness
of Mz:ze even now the largest source of invomse

T}:a Pagsamaquoddy Bay tidal power development is the m‘b

attractive undeveloped hydrowelestrio power opporbtunity of
signifioant sise in Mm.

Like Boulder Dam, Grend Coules and Bonnerille, Pae
is beyond the capasity of the State of ita site and is national
in sspsect and valuoe

Its output will be absorbed before thet of eny of theother

mge Federal hydro-elestriec projects except Boulder Dam, -
that projectts mejor power customer is beoing Federally fiw
nﬂncado

The ocost of gemeration by tdal power will be less than that
possible by ooal or oil

It will £it into the netion-wide trensmiesion line grid urged
by the Heslssippl Valleoy Camitieo.

Constant £imm current can be sold at Z+6 mills per BWH to
large users such &8s electric metaliurgical and nityvate fixing
industries, Fower oan be delivered to ruaral sections of Maine
for lems them 2 cents per XiWH,

Such powsr oxempt from seasonal or drought variations at such
prive will soon oreate ite markete

Alternating ourrent lending iteolf oguelly to & wide range of
load factors, can be produced at correspondingly low figures.

Eaine's economio end sooclial status has been long rebrogressinge

The Federal financing of irrigation works im the western
states has regeneratsd their envirouments. A like effeest on
northern New Bngland will be produced by this project,

Haine oontriuted through Federal taxetion and its share of
national laxds to the regenvration of the arid west,

If Baine is S0 be sided the aid should come NOW,

The initial installation recommended for immpdlete construow
tion would afford 20 Lo 25 miliion men hours of direcet labop
and 14 46 17 mdllion of indirect lebor,

All of the direct labor and about half the indirest lebor, 1.0.
between 27 snd 33 milliom man hours, would be performed in
Maine, most of the remainder in the heavy industry centers

of Pittsburgh and Chicagos
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be the purcheager st the outset and walve interost for the period
necesserys Thare is precedent for thise The Public Works Adw
ministration has weived interest to railroad borrewsre for a
period of one yesr. Reclemation contrasts require no luterest.
Az the Stabte of Maine iz esked to econmtribute its mlwmerged
lands to the United Stetes, their valus to the nation mey be
congidered alse as & factor relieving the sleotrical consuners
pro tanto. However, this Commission does not doem iteelf ine
* structed to present all the terms of the propoesd oontract bow
tween the Fetiona) Govermment and the "Authority"s Those terms
miet be left for later determinationes Among the metters te be
later detomuined s the ssquisition of the property of Dexler Ps
Cooper, Inoce |
Dessripbion uf Project

In lend looked bays sod estuaries whers the rise and fall
of the tides are considerable, the smount of pawer latent in
the tides i very greate In genersl this latent power may be
asosrtained vhen the wolume of the bays is kuows and when the
height of the tides ism established.

At and nesr the month of the Ste Croix River, a boundery
#tres: bebwoon Maine and New Brunuwiok, there arve two large bays,
Pegsenaquoddy snd Uobseook, which are arme of the Bay of Fumdy
and which are sffected by the well known Fundy tides. '

The initisl or immediate project proposes the dewelopment
of power from cme of these bays, Cobsoook, located wholly within
Maines
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The finsl or ultimate project proposes the development of
power from both Cobscook end Passamaquoddy Bay, looated pertly
in M¥aine and partly in New Brunswicke Power will be obtained
from theso bays by artifieial control of their levelss Thias
will be effected by the construction of roclkw=fill dems and sube
merged control gates, snd the construction of & power house of
the ususl low=head typa enclosing penstocks, turbines d_i.mt
~ sonvected to electﬁe generators, ell of a design identlcal to
Codars on the Sta Lawrence or to Keoluk on the Mississippi.

The ini‘bietl devalopment ix but a step or part of the gen-
eral plsn of the fiml developmemt, Therefore e desoription
of the operation of the final development will be given first.

-~ The water supplying pewsr to the turbines in the powsr
house at the Musele Shoals Dam comes from the flow of the
Tennessee Rivers. It entors the power house from the upper pool,
or lske, formed by the dame The water passes direectly from
this upper pool into the f&ebay of the powar houss, thm into
ponstoolts concealed in the power house and through the turbines
and out of the powsr house into the tsilress, or lower pool, end
then on down strean,

The operation of this tidal power plant will be similer in
every respect to the Muscle Shoals plants The upper pool, or
Iake, will be Passsmaquoddy Bay, getting its supply of water frem
the oseen by means of the control gates ingtead of from creeks
and springs us does the Tenreasee Rivers '
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The powsy house Will be located directly between the two
baye end the lower peol or tailrvsce will be Cobssook Bay where
the water discherged by the turbines will be collected and
returned to the coean through sontrol gates instesd of flowing
on down gtreams Techmiezlly spealcing, the upper pooly ox
Passamaguoddy Bay, will be filled during & £iliing pericd of 2

“hours on the pesk of the floud tide, the upper pool resching
approximately the seme level as the high water level of the
£lo0d tide. The lower pool, or Cobaccok Bay, will be emptied
on the bottom of the ebb tide, the enptying period requiring 5
‘hourse Beotween these two operstions there are periods of time
when neither pool is effected by the tide though the power plant
ie operatinge -

The immediate development, or initisl step, embraces the
works necsssary for the "lower pool"™ and power house and in
this onse the ccean is the Mupper pool™ and flows 'dirsu‘-b].y into
the power houses The operation of the "lower pool™ is the some
as heretofore desoridbeds The power oubput in this case is inter=
mittent, for the oteen can only serve the power house for 7
hourse There ias no upper peol ‘o supply water umtil the succeeds
ing ﬂd& arrivoss _. _

Eo two succeeding tides rise or fall to the same levelss
These natural conditions effect pool levels causing a fluotuse
tion in tﬁa wmount of the powsr output, whether one or two pools
are useds Furthermore, tides come and go and if their power is
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not used when genereted 1t w1l be smeteds There 4s still
another i@or&mt elemsnt o be considereds The demend Loy
power by the public varies throughout the day, the week, the
month and the eeasonss A warshouse is required o effectively
regulate thede variebless | _ |

Technically this iz known as a “Power Storage Flant",
ﬁom'msed electric energy gonorated at the main tidal power
house may be werehoused subject to the consumers demendse 'In
general, these power storage plants, how in use in thim countyy
and abroad, consist of & reservoir loceted neer &n muple supply
of water, Ususlly the reservoir i st a muoh higher slevation
than the supply of waters HExooss or mrpiu# slectirical smergy
18 used for pumping water into the reservoir, thus converting
electricel energy into potential hydremlic energys The invere
sion from potential hydraulile emeygy to eleotrical energy takes
place in the ordinery way, leee by meana of turbines and genw
eratorss

The initial or fmmediate Passamaguoddy Project includes s
powsr storsge plant suffiolent in reservoir sapacity to serve
the finnl mejor preject (two bays)s It is located ou the ocean
at Hayeock Harbour, 16 miles, by transmission line, £rom the
main tidal power houses Nearby is a natural resservoir 135 feed
above scawlevels Seawnber will be used inatend of firesh waters
This plant will operate as an subomatio stabion without intere.
ruption to services
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. This pnmstomga plant hes o gra#t advantage in that it
will serve not only as 2 warshouse for exccas power, ready et
ell timse to receive power end alsc to deliver power ab al.m.a'b‘
sny load fastor, ut also as & stendby plant to the main penerate
ing stetion. |
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SUMMARY

A

X« The only novel element of the projeot is the utilizatiun
of the tides. This element has been exhaustively examined
by the Severn Barrage Comittee of the British Economic
Council which concluded that power could be developed from
the tides of the Severn Estusry cheapey than by the most
modern ooal burning installetion although large soale ooal
wining is adjacent to the Severn Estuary. The Commities's
resommendation for immedlate comstruction of the Severn
Tidal Power Projeot has been spproved by the British Economle
Coumeils The work preparatory to consbruction is under ways

2+ Thile the Severn tides are higher than thome in Pagsamaquoddy
Bay, the Severn topography is less favorables The ultimate
Pogsamaguoddy instellation will produoe more powsr at less
oogte

3e The parallelism of the Seveyn Estuary project with the one
a8t Pagsamaquoddy Bay is oloses

4e The essentials for tidel power projects are high tides and
topography permitting cheap construction of edequate basins.

5¢ That the peoculisr characteristics of tidal power projects
are (1) large and gradual varietions of total daily output
with the maximmas end the minimms & month (2 lunar cyole)
apart, and (2) absolute dependability.

S8s Iroming out these wvariationa of power output necessitates
power storsge consisting of a high lying reservoir into whieh
water is pumped during power pesks at the main tidal plent,
end let out through turbo-generstor units to £i11 in power
valleys of the main plant,

7+ The power storage oapscity required for such regularization
in greater than that required for the twice daily tidal renges.

8« 7The use of two or more tidal basins reduces unit onerzy costs.
9¢ Topography at the Severn permmits only one tidal basin.

. 30  The ultimete Passamaguoddy installation will provide two
tidal basings

11¢ One suoh tldal basin will be sufficient at the outset, is
engingoringly justified snd im recumendeds
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12, Construction of the storage reservoir to nearly its ulti=
mato capaoity is recommended now. _

13 The topography ebout Passamaqueddy Bay is peculiarly favon-
able to eheap power storagés

144 The proposed tidal power installations will affsot the shape
and total range of tidal curves, . ‘

15, The nethematical samputation of such affests is theoretically
. possible tut the aocuracy of the result iz doubtfuly

16, For this and other reasons tho Severn Barrage Committee bad
congtructed a 47 foot model of the Severn Estuary, on whioh
suoh effects were experimentally determined.

17« The experiments demonstrate that the reduction in tidsl range
which will result from the initial Pessamaquoddy Bay instale-
lation will not exceed 2 percente

18+ The effesct upon mvign.'l:ion will be nil other then on GobmbOk.
. Bay, relatively smell locks will provide for that Bay!'s re-
quiremente.

19, The sffeet of the initlal installation on fisheries will be
negligibleo

20, Demage to other loosl interesbs will be m1gn1ﬂcaﬁt,

21, Siltation in Cobssook Bey will be incressed tut the inoreass
negligible.

22+ The dams creating the tidal basins will permit railway serviee,
aow ending at Eastport, to be contlnued to Lubec and will re~
duce the hig)my distence from Eastport to Lubse irom 40 to
2 miless

23, Hemce a portion of the imstallation cost may be charged to
. facilitation of transports

2&'. ¥o single teehntoal feature of the project is new or other
than standardizeds

25, HNeverthelesz the novel incorporation of common elements into
& whole, will strike the imaginstion and improve the moraie
of the Ameriocen peoplee Quoddy will bo among the nation's
wonderis
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The plant will substantially inoresss the tourist tusiness
of Mz:ze even now the largest source of invomse

T}:a Pagsamaquoddy Bay tidal power development is the m‘b

attractive undeveloped hydrowelestrio power opporbtunity of
signifioant sise in Mm.

Like Boulder Dam, Grend Coules and Bonnerille, Pae
is beyond the capasity of the State of ita site and is national
in sspsect and valuoe

Its output will be absorbed before thet of eny of theother

mge Federal hydro-elestriec projects except Boulder Dam, -
that projectts mejor power customer is beoing Federally fiw
nﬂncado

The ocost of gemeration by tdal power will be less than that
possible by ooal or oil

It will £it into the netion-wide trensmiesion line grid urged
by the Heslssippl Valleoy Camitieo.

Constant £imm current can be sold at Z+6 mills per BWH to
large users such &8s electric metaliurgical and nityvate fixing
industries, Fower oan be delivered to ruaral sections of Maine
for lems them 2 cents per XiWH,

Such powsr oxempt from seasonal or drought variations at such
prive will soon oreate ite markete

Alternating ourrent lending iteolf oguelly to & wide range of
load factors, can be produced at correspondingly low figures.

Eaine's economio end sooclial status has been long rebrogressinge

The Federal financing of irrigation works im the western
states has regeneratsd their envirouments. A like effeest on
northern New Bngland will be produced by this project,

Haine oontriuted through Federal taxetion and its share of
national laxds to the regenvration of the arid west,

If Baine is S0 be sided the aid should come NOW,

The initial installation recommended for immpdlete construow
tion would afford 20 Lo 25 miliion men hours of direcet labop
and 14 46 17 mdllion of indirect lebor,

All of the direct labor and about half the indirest lebor, 1.0.
between 27 snd 33 milliom man hours, would be performed in
Maine, most of the remainder in the heavy industry centers

of Pittsburgh and Chicagos
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The meny and diverss benafits which are posgsible by cerry=
ing out the resommended project will not be attained uniess
the direction thersof be effisient, counsistent, agzregsive
and of steadfast purposes The netion*s inbersst ig such .
es to warpent Executive satisfectior with the directing
personntie

There is already & large caplial investment ready et hand
in roads, homesteads, farms, dovks, stores, shops, etoe
capable of serving & large inorement of population,

Pagsanmagquoddy Bay forms f deep waber inteynsticnsl harbor -
of prime importance vapable of very conslderable service -
especiclly a8 the receiving point of heawy or Wwiky raw ma-
terinles or the distribution of finished produe‘ﬁic
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ENGINEER ING AND ECONCMIC
ANALYSIS,

Am‘ tnent

On Hovember 14, 1934, the undersigned wore appeinted
a Commiesion to sxeming emd report upon all eignificant
phases of the Pagsemaquoddy Bay Tidal Power Projeci.

As soon as practicable the Commlssion set to work,
the first meeting of all the members being at Welchpool,
How Brunswiek, November 20th, 1934+ Numerous Commiasion
meetings and conferences with representatives of interests
which would be affested by Duilding of the Passamaguoddy
Project have been heldy the documents in connection with
all previous reports and investigations of tﬁo Project
have been exhsustively examineds the charasteristics of
tidal powsr development in general studied; and plens and
cost estimates of an initial development at Passamaquoddy
Bay agreed upone

History of Investigations

In 1919 Dexter P, Cooper began seriocusly developing
plans for the utilization of tidal power in Passamaquoddy
Bay at the Eastern corner of Maine. He enlisted the asw
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sistance of seversl elements financlally interested in
hydro-elsctrieal power work and which eol;ectively gupw
plied & large smount of money, ebout $400,000, and inves-
tigated the projest from practically every englee. All the
date so collected was placed et this Commission®s disposals

These exeminations coversd & period fyom 1925 to 1934,
with the exoeption of sn interim from 1931 to 1933 when the
work was mterruﬁ'bed fram various gausos.

In 1525 & special charter was granted Dexter P. Cooper,
Incorporated, by the State of Maine, thmugh leglalative ace
tion requiring a referendum by the Maine electorate who, in
September 1925, spproved by a vobte of seven to ones This
charter comtaing certain unusual and Important provisions.
A copy of it is atiashed hersto as Appendix "A",

In the Spring of 1926 e charter wae granted en sllied
Canadian Dexter P. Cooper Compeny by the Daminion of camea,
This Canadien chartey required begimming aa'hugl corstruetion
work within three yearse This wns found impractioal and ree
newale have been seocured so that the charbter is s‘bili in ofw
feot, |

Meanwhile plans had been evolwed for an ultimate interw
‘natiopal installdion and for & mush smeller or initial pro;]eot
embresing only territory within the United States. |



Application was made to the Federsl Fower Comuission
of the United States for & preliminary pemmit ’far' the inter
national development and this was grented in May, 1926, Ap-
plication was likewise mede to the Department of Marine and
Fisheries and the Department of Public Works of the muiqn
of Cenade, #nd these are pendinge

In 1929, the investigation had sufficlently progressed to
rendoyr desirable an international expression of opinion regardw
ing the effect of the international project upon the fishing
industry of the regions In 1930 the International Passamaquoddy
. Figheries Commission wme oreated, tfx,e final action of the United
States Congress belug June 9, 1930, A total of $90,000 was
appropriated, cue-nelf by each cowntrye The members of this
Cormission wore W, A. Found, Deputy Minister of Fix‘ﬁ’eries, and
Drs s Go Huntsman, Senior Director of the Dominim Biological
Board, representing Cenada, and Hemry D'Malley, Commissioner of
Fisheries, and O Ex Sette, Special Investigator of the United
States Bureau of Fisheries, rapresentsng_ the United States,

- In April, 1934, such Uommission reported to both Govermments
and the copy addressed to the United S‘!:ate_a Sgoretary of State
was published as House Document Nee 300, 73rd Congress, 2nd Ses-
sion, sopy of which is attached as Appemdix "B", | |
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The Passamaguoddy Tidal Power FProject was also reported
upon in 1926 and 1927, by Messrs. Murrey and Flood, Consult~
ing Engineers of New York City, retained by ‘the financlal intere
esta who financed the prinary engineering investigations.

When the United States .Federal Powor Commiseion granted
the p-suminary permit m:'e‘bofom mmtioned. it placed jurise
diotior in the matber \mder the War Depsrtment and it was
roferred to the Boston Oifico of the Unlted Stntes Army Engineer
. Corpss Monthly reperts were made from 1926 to 1930, as to work
ascomplished,; money expended, elos
' 1In the mesntime, application wes made to the Federsl
Power Camteston for a lowmse to build e modified and soell-
er project, entirely within the Tnited States, No definite
action has yet been teken in reference to granting this lieense,
dﬁa in large part to circumstances set _forﬁh in ﬁhe fo}.&owing Pl
ragraphs |

In the Fall of 1933, applieatien was made to the Publle |
Worka Aémnistratmn of the United S‘bates for a loan to con=
' s'bm«t this smaller American pm;]ectu This produced sn anomaw
10\11 state of affaira in that the Pubi:tc Worke Administpation
required as a condition precedent, poasessi.m of a Federal
Power Comiselon license, while such license requires & Show
ing of ability to jumediately construct if gxﬁta&;
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The Pub‘.liﬁ Wor]m Administm‘bi.m nade ex amu:tmtion of
the appuaamon, Docket Nos 16&1, and denied it, finding that
the project diﬁ not eomply with the Public Works Adninistrae
tionta standards for self-liquidating loanse This examination
including a hsaring; held by such Administration's Tanhniaal
Bnard of Reviow anrl a report by the Federal FPower Qomﬂ.ssima
The report of the Teckhnical Board of Review dated March 30,
1934, is abbached as Appendix "C", and the report from the
Federal Power Commission dated Jenuary 5, 1934, is attached
s Appeﬁd&._z Y. |

In July, 1954, Governor Brann of Maine apppinted & spocial
aomisam of five headad by Dre Komneth Sills, President of
Bowdoin Goilege vhich made a report, January 4, 1935, copy of
wiich is atteched sg Appendix "E", |

On Fovembsr 14, 1§s4, the Administreter of Public Worka;
Harold Le Ickes, appointed the present Commissione

All such reports and deba heretofore mentioned have besn
avallable €5 and eonsidered by this Comnissions
. In addition careful study has been given to the exheustive
roports of the somvalled Severn Berrage Committee to the Boonomio
Léwimory Councll of Great Britain upon the propesal of o tidal
poveer &mlopzﬁant. in the Severn Estuary on the west coast of
Groat Briteine |
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Thia Sewvern Barrage Commlttee consisted of 10 msmbers
and wes appointed October 12, 1925 to "Inguire into =mud report
upon the practicability of the Sovern Barrage™. The repart of
thie Committes constitutes by far the most exhaustive review
and report upon eny tidel power development ﬁhioh has ever besn
nodes The Committse not only imd emple funds, BB0,4835, or at
the standard rate of exchenge, 2245,852.21, at its dispoesl,
bub spent aeven sud one-half ysers from the time of its orestion
to ite finsl reports It was composed of very cepable members
as Pollowss

Lieute Colonel Je Te Ceo Foore-Brabagem,
Yo Cuy He Py Chnirmane

¥re Go 8 Albright, s Be Ba

Mre He Fo Carlill, Asslstent Sesretary,
General Department Board of Trade.

VicewAdnirel Sir He Pe Douglas, Ke Co Bey
Ce M« Go late Hydrographer of the Navye

Professor A« He Gi‘man, Ds Sce, He Inst,
Ce E#, s Ia YMeoohs 'EQ:* Professor of Engiw
neering, Vietoria University, Manchesters

Mre Be W Gilbert, hosistant Seoretery, Treasurys
8iy Syxil W Hurcomb, Ke Be Eo, Co By Pﬂmm
Becrotary Ministry of Transportes

Bir Besil Eﬁt‘&w Btes Co B-i# Fe Re S#., He Inste
Ce Es, Senior Fariner, Hessrs. Mott, Hoy ami
dnderseon, Consulting Engineers of Londone

35,1' Frmk Ei Wﬂ" Klf cl: Bl’: C-’ Bﬁ- E(:',
D Sey Secs Re Se Secm'hary, Dopartmeont
of Sclentific and Industriel Reseurchs
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8ir John Snall, G« Be B, Mo Insts Ce Eey Mo IQ Ee Bay
Chairmen Eleotrioity Commission.

Mr. Franeis Hemming, C. Be E,, Joint Seorstary, Economic
Advisory Couneil, end

¥re Te Shirley Bawkins, O. Bu Es, Me Inste Ce By, Miniatry

of Transport, Joint Seeretaries to the Committess

it is impracticable to atbtach sopiss of the Severn Barrage
Comittes reports consisting of thvee volumes and two portfolios,
but gopies are in the Library of Congress.

A Ralatimly soon after its eroation, this Commitiee hed oone
struoted in the laboratory of Victoria Univereity in Henohostar,
England, and under the direstion of Frofessor 4« He Glbson, of that
institution, & model of ths Severn Estuary, about 47 feet longe

Very Ingenioune devices and arrangements were provided for
duplicating the exaot tidel conditions with and witliout the propaed
power &mlopmmb for periods equivelent to more than 100 years
time. Through the operation of this model, detemmination was made
88 to the effect of the proposed installstion on all features of
interest including$

(s} Tidal léwia-

(.t;) Amount of tidel weber passing up the Severn Estuary.

(¢} Favigation.

(¢) 8% deposition in the tidel basin.

{6} land Dreiuage.

(£) Sewsrage conteminations



{g) Floods.
(h) Configuration of the bed of the Batunrys
(4) The adjmoent Forest of Degn coal minses

{3} The waterwny comnecting Birminghem and the
Severn Bstuarys

{k) The highway counection betweem South Wales
- and the Sounthwest of Englande

(1) The railway comnection betwesn South Wales
end the Southwest of nglands

(m} The Severn and Wye Fisheries.

The membera of ‘this Commissiom wish to express particuler
appreciation of the va?.ﬁghl_a technical information indirectly |
and directly applicabis to the Passamaguoddy Bay Tidel Power
Projeot conteined in thie Severn Berrage Comdtiee's report.

Bzgential Conditions for Feesible Tidal Power Projects
There are three requisites essontial to econumicaelly Jus
t1£iable tidal power projects.
'ﬁw first is a large Hidal range, because the potential
power vaeries as the squm oi’ tuch range. By tidal range is
meant the difference in elevation botwesen the hizh end low |
weter points of any tidel cycle. _
In the open sea this is only ebout two feot, but incresses
to varyihg degrees because of somdthing wvery similar to & penduw
lum effects Since these offects fepend upon the confipuration of the
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shore, there are meny places in the world where the ocean's norw
‘mal tidel renge is magnified up o five times, and a relstively
few where such maymifiention reaches anyéhing 1ike ten times.
The only points whers the mean range is 18 feet. or more,
ares |
le Cook Inlet, Alaski.
2, Straite of Magellans
'S¢ North West Const of Australis.
4s Gulf of Cembay, Indla.
Ss B« Two places in China.
7+ Be Two pluces near Hudson ﬁa}tw
9e Head of the Gulf of Califormie.
10, Horth Cosst of France.
Te Wost Coast of England,
12+ Bey of Fundys

The second requisite is fevorsble topography for the nacen-w.
sayy engineering workss Obviously, water of the ocesn must be let
into & pool or pools cut off from the main water by s barrier, and
power dévaloped either during inflow, cutflow, or boths The power
oubput obtdoable from & 'tidai powsr development waries direotly
with the volume of water entering and leaving this pool, which
in effect, mmf:si o verying with the ares of the poole

These twoe requisites oollectively merely state in another



w 30 -

form that the power developed by falling waber vearles directly as
the smount of water felling and as the dlstanoe through which
the water fallss

The third requisite is that sich tidal powsr developmemt
should be within reasonable transmission distance from where the
power may bo used, ledsy not widely distent from power using
populatione

mn applylng theso throe conditions te the loregoing lieb
of places where the maximm mean tidel renpe is 18 fech or over,
it ls seen that there ars three locations which are definitely
cutstanding as compared to all the others, i.e'.;,,. the west cmt
of England, the north cosst of Franes, and the Hay of Fmdye

In consequenca, the exemination of all possible phuses of
Videl power developments have been limited to, but have been
exhenstively carried out for, these three loecationse In addition,
the Govermment of the Argenting Republic has done & pgood deal of
preliminary work in exemining powsibilities of tidal power develop-
ments in the Gulf of San Joses

It is slso eagentinl, from & scientifie standpoint, ‘o ascerw
tain the ultimate theoretical possible power cutput in any tidal
projects In the case of Passsmaqueddy Bay the ultimate posw
sible theoretical amount of power posaible to develop would
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be 11,000,000,000 KWH per snmuma It is proposed to develop

533,000,000 KRE in the initial development and 5,100,000,000

K7 in the ultimete intemationsl developments |
Peaguliar Characteristics of Tidal Powor Dmlomﬁ

Before proceeding with a detelled consideration of the
three tldel power projects which have boan exhaustively ine
vestigated in England, Fra.neé and the Bay of Fundy, it is
desirable to set forth some peculler charscheristics of tidel
power developmente ag centrested to ordinary hydro~electric
inetallgtions on #‘&reama or &t the outlets of lakes mnd reser- |
‘wirsc

}’im Yariations

The existence of tides is due to the atiractive forve exert-
ed on the earth by the sun, the moon snd other heavenly bodiese
These foroes very direcily as the wasges end inversely ane the
Fponre c&‘ the distances, Even the stars have theoretioally, st
lesst, influence, even though often infinitesimally smelle Inase
mich &8 in no two ingtants of time osn the sarth ever bo in exactly
the seme relative position s regards all heevenly bodies, it is ime
pombie that sny tidel cyele can ever be sxectly reproduved.



w 12 -

A5 a practionl mabter, however, thore are four effests, in ocomw-
pariéan to whieh )} the others are relatively insipnificents

The first in imporitence iz dus to the atirastion of the moon,
for while the mese of the moon is muoh less thanm thst of the sun,
so also i its distance, with the result that the moon infiunence
18 2,75 times that of the swn, To this influence is due the high
and low water twice deily, or more ezsstly, every 12 hours and
26 minutes on the avémga.. Spesking of & tidal oyole, this iz e
one which is generslly meants

| The sevond oyols in importsnce, is the oue due to the mm's

abtractions When the moon's snd the sun®s attrantions ere comblned,
the effect is e meximus, and then occurs whet is known as the
spring or maximum tidese When these influences oppeose each other,
the rapge is e minjmum, and the neap or minimum tides results Obvie
cusly there are two periods of spring tides and two periods of
nesp tldes every months

The thimd oysle, ard a very importent one in the Bay of Fundy,
Ae that due to the veriation of distence frem the mocn %o the earth,
boosuse the moon travels in en eliptical path, with the sarth ab
one of the foole This variation of cistemoe slters the atbraction,
and vhen the moon is olesest 4o the earth or at its perigee, the
affeo'h as indicated by the tidsl varistion 1s greatest, and when
&t its apoges or fartheet point, is least. This cyole bas & period
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of approximately n monthe
The fourth effeat is the result of the angle the moon'e orbib
mokes with the axis of the earth, or in other words, the moon's dem
clinations This eyole indieates itself in the tides as n difference
| in -el&mhim.bemn succeeding high waters and succesding Yow waters,
At Passemaquoddy Bay thie will somstimes mounb to two Peots
There are seversl minor moon influences which cause variaw
tions of Jonger periods sich 88 nine Aud ninetsen yearss Tae variee .
| tions end the influences of other heavenly bodies heve slready been
mentioned and are waetly less imporiant,
The tidal predisting machine at Washingbon is cepable of handiing
37 hermonic vaﬂgtians, although practically speeking, 12 or 13 will
give quite reliable predictlons as to the time, the shepe of the
t1dal ourve (elevations plotbed sgainst time) snd the ‘total tidad
variation. |
To secure date for any particular locelity it is pecessary bo
determine by astual obmervations the totsl wmrialion and the lag in
time of high end low tides as compared to some other neer by polnt
ab which tidal phenomena have been determined by actusl cbservatiunge
Yor exzmple, it is found that the remge of the tide at various peints
on the Bay of Fundy ivoreeses rapidly from the mouth of the Bey to
& warimm &t the head thereof nesy Hopewell, ¥ew Brunswiok. Such
increase In tidel range towards the heads of estuaries is common
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o practically all estuaries of this type. 1t is best understood
as a pendulum effects This tidal sweep goes in every direstion
which it omn, and consequently swings sidewnys through the Pascanas
quoddy Bay up the Ste Croix River, as well ss following the Bay o
Fundy itself to its northesst ends

The ineoresse in renge dus to the memembum or pendulum effect
in the open Bay has a definits percentbage relationshlp for every
point of reference. '

At the main dem site for the tidal power planmt to be built im
the Severn Estuary on the western coast of England, the asversge
vearly renge is 32.8 feetjy at the proposed tldal power development
ot Aber-Vracth near the northeast corner of Franee, the maximum
epring tide in 27 feet nnd the minirum neap tide ip 842 feoly snd
. ot Pagsapequoddy Bay the average yearly range is 18480 feotbs

Steted in terms of theoretlcal developsble power for a unlt
of volume, or as heoretofors explaineé, a unit of area, in the

tidel besing, thet et the Severn is 510% of that at Passamequoddy
Bay. The apparent adventage hereis sharply in favor of the Severn
development, but as will be seen later, this is more then offset

by the topogrephlesl conditions at Passamaquoddy Bey permitiing
more sdvantageous and economical oreetion c;f esgential tidsl basins.

If a1l tidel rsnpges through the year were equal, tidal power

plants would long since have been more or less commons
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However, the maxizmom ngee- spring tlde at Pasgamaquoddy Bay
for exemple is over 26 feet.,,:_ and the minjmun epoges neap tide only
sbout 12 feet, That meens that, sinoe the potentisl powsr varies with
‘the squars of the renge, that the minimm amount for smy one tide is
21% of the maximume |

These extreme variations, however, are misleading in that they
are the result of maximm or minimm sstronomicel relations combined
with extreme locnl conditions such as high winds end high or low
barometric pressures, The simificent wvariation is the 90% point or
thet renge which will not be exceeded during 907 of the td.m. A%
Passemaquoddy Bay for 90% of the time, the range will be less than
2246 feot as e maximm and for 90% of the time more than 15 feet as
& minimm, |

Bvon within these range limits the potential power during the
higher range will be 228% of that during the lowsr ranges Nathe
matioally speaking, e series of tidal cycles is & aer‘i_‘.es of very nearly
exact sj.né curves, each with a time spread of 12 hours and 26 minutes,
and with verying amplitudess True sine curves ars departed frem more
~ end more a8 the head of en estuary is epprosched with the consequent
tidal exaggeration due to the friction or dragging of the wave on
the bottome

Because of the large variation in thepotential powsr betwsen
spring tides snd neap tides, it follows that regulariqaﬁon or

aqualizing the power developed throughout s single tidal cyole,
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 ia far from sufficiont to obtain constant power outputs A diagram

for & year showlng daily output would consist of approximetely
12 monthly cyoles, the bottom points of which would be only 44%
of the high point, snd 65X of the means

Fower Storage.

To iron out these severe variations of output, an essantial
factor of any practicable large scale tidel power development is
some form of power starag;e{ That 18 to eay, much oi:’- the ou‘bpu'!;

- when it exceeds the aveéag_e must be stored in some way for rs-lﬂaﬁa
to supplenent the small smoumt of power developed at other timos.

| Theoretically, there .are -aswral nethods of securing thle
ﬁmr storage, such as warehousing it as elsctrical emergy in
electrio aﬁorage- batteries or in the form of heat in large thermal
Storage units, Practiocally apeaking, neither of these methods are
fergibles The only. procedure to be considersd is now termed hydraue
lio power storsges This consisis of using rmoh of the high power
‘peaks for pumping water into e distinetly higher reservoir and
letting this pumped water run out through turbines for the gencra=
tion of supplementary power during periods of low tidal power
productions The amount of water to be pumped varies inversely
with the distanes the water is slovatod,

'A11 of the three tidal power developmente herebefore memtioned,
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is ©ay in the Severn Estuary in England, at Aber-Brac'h on the
northwestern comst of France, end that at Passamnquoddy Bey, will
utilize hydraulis power storage in iéamtiee.ny the samd wWaye
In the Severn development, water will be pumped from a little
dhove sea level into a reservoir, the water surface 'of which will
vary from 300 to S00 feet sbove sea levele At Aber<Vrac'h, the mami-
. mm end mindmm elevation of waber storage elevetion will be 160
and 110 feet, and at Paseomaquoddy Bey, 135 feet and 100 feeh roe
_ speét_iwly. In all cases the reserve or power storage will have
adequate cepacity to completely level off the daily, monthly end
yearly power variat‘_.iom, and pemit supplying energy to pmct:xca}.ly
any form of power use curves end load factors which msy be desirable.
- This ineviteble power storage appendege of tidal power installae
tions has both adventsges and dissdventeges. The ohlef disadvenbage
is that it involves & loss of energy through double handling of wmber.
The adventage is that while with hydroeleotrie pewer installetiom in
running stresms the unuzed power at any mmﬁ is 198‘& forever, with
‘such hydraulle storsge it is stored for & possible éaﬁher' remote
future use, and in any event, exactly when and as deﬁi;'ed,. #ccording
to ey reasonebly normal power reguirementse |
Only by assuming a definite set of power use conditions ia' B
comparison of these disadvantages snd adventeges possible. This
state of affairs to a considersble degree exzpleine ﬁxa varied



oconclusions resched by different engineors concerning the economical

feasibility of tidel power develorments.

Within the range of 36 to B0% system load faaﬁam and considering
the variability and uncertainty as %o stream flows in dry seasons, ary
years, ond oycles of dry years, in other types of hydro-elsotric develop-
mt,l it appsars that the advantages of tidal power installations with
hydrenliic power storsge st least equels the disadvantegess

It is of course impossible to fix upon a specific mmeriosl gemersl
figure a8 a percentege advantage to tidal power projects of the ability
to know, for exemple, the emergy output on Jammary 25, 1973, as well as
eanch and every day bebween ahd beynnd that date. It im, however, a
subgtantial oue. |
- Hultiple Tidal Basins,

There are distinet adventages in having &t least two tidal basins
in & tidal power development, However, in many cases the topography
of the estuary prohibits such an arrangement. Thus it is, that the
Severn Tidal Power Development in Englsnd will be perforse a single
basin ons. Nobt only that, but the Board of Comsulting Engineers on
‘that project decided upon & single flow arrengement, thet is to say,
power is to be penerated only while the tide is rising and o nearly
equal smount of power which might be obtained while the tide is fall-
ing will mot be utilizeds The AverwVrac'h instellation, however,

utiiizes both the inflow and .ouisﬂ_.cmg



- 18 -

The ultimate or international development at Passamaquoddy
Bay contemplates the use of two basing of which as u first step,
only one besin will be constructed at the present time, but in
guch maomer as o it intact iabo the utliméta projocts. Thus,
the first developwent which is recommended for imsediste construce
.tion_ ﬂis in effect a replics on & somewhat sneller scale of the
£irst end final Severn Tidel Power installation inlcluding; wbilizow
| tion of the tidsl flow in but one directions

An essential feature is that the hydraullie power storage unit
will be largely completed irmedistely and requiring but smell ex-
- pense to be adequate for the utlimate development. This adds a
considerable smpunt to the cost of the initial installation which
really is not properly chargesble to ite Both the Severn and the
Aber-Vras'h dovelopments are to be bullt complete in ono stage.

The Effao'fb of Tidal Power Installations on Tides.

The extreordinarily hizh tides occurring in the Bay of Fundy
and a fow othe:; plases throughout the world, are dus to resonant
conditions existing between the natural oscillation frequency of
the water in the estusry and the frequency of the tidaldisturbing
fores which has periodicy of approximately 12 houra;-zs mimtea;.

In 81l resonent systems the extraction of energy will tend to

deorsase the ampliﬁxde of motiens that ié to say, oause o re&ueﬁiom



in the tidal ranges. In the open ocean, the tidal range is only
about 2 foet, while at the upper end of the Bay of Fundy it is
in excess of 45 feet, mo that there is & very striking pendulum
effect,

An fmportent question st onoe presents itself, vis., what
would bé the deorease in such' pendulum swing resulting from abstrac
ing energy on the order of 1,250,000 HePe¥

The answer maf be spiroximated by methematical sualyses, but
' such work involves very complisated equations eaxnd assumptions only
more or less exmoct, due to insufficient dsta as to oross sestions
 of chennels at various pointse Acoordingly the Severn Barrage com-
mittee declded to resolve this mtter, so far se the Severn Project
is concerned, ’hogether with & numbar of aother feabures, by experi-
mextation on & very large models

The results obteined show thet the ’i:id,es are affected not only
as to total ranges tut as to the shepes of the tidd curves amd
furbhsf that the quantity of water entering the sstusary with and
without the proposed instellation is considerably chenged. This is
exnetly as was to have been eaxpected. |

However, the tidal renge end the modifications in the shape of
the tidal ourve was, &8 & matter of percentage, very small being
different with neap than with spring tides. Inmspuwoh as the neap
tides give the smaller smount of power output they are of the most

significances
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While the tidal Fluctuations, the topographic conflguration,
and the hydraulic pendulum effeet in the Severn Estuary are quite
different from those in Passemequoddy Bay and the St Croix River,
nevertheless tha exporiments with the Severn Model are oonclusive
that the total effect upon tidal curves at nesp tide of the initial
Passamaquoddy instellation willle unimportente The change in the
total tidal renpge will be less than 2%,

Hydrographic studiez in Passemaquoddy Bay and in the lerger
Bay of Fundy using the structures of the initiel development would
aid meterially in solving this highly theoretical problem.

Complete mathemetical analyses for both the Severn and Passaw
_ maquoddy repions, emd comparisons of the figures for the Severn with
the results obtained on the Severn model would be highly desirable from

sclentific considerations, eapeeially in determining and explaining
the part pleved by the mqm.imporbant factors contﬁbuting te. the
totr)l results

However, a# a practical matter the extraction of 500,000 HP. by
the Passamaquoddy Bay project from the tides of the Bay of Fundy is
insignificant compared vith the netuml dissipation of cnergy in the
Bay of Fundy, whioh is stated by. the foremost emthority to have a mean
velus of 4eé x 1017 ergs per second or 59,000,000 horse powers

Initial Installation at Passamaquoddy Bay

It seems oertain thet once =amy tidal project msy be construoted
in Passemaquoddy Bay, that complete development of the tidsl power
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possibilities there inevitably will follew sooner or later, The best
pmj-act for immediste eons£mcﬁion and the one hereinefter presented,
| is the snialle-st ingtallation vhioh will have & reasonably high efficlen-
¢y end low cost per KWH of output, except that the hydreulic powai- store
age in the high level water reservéir cannot weli be piecce menl construce.
tion—‘end should be of practicably its ultimate cepacity, even th?ugh
such capecity is smple for the ultinate developments
The layout of the installation recommended for immediete com-.

struction, 1a shomn on Plate 2, |

~ The eompargtiw‘figures for the ultinate and initial ingtella=
tions et Passamequoddy Bay and on the Severn Bstuary arox

Mosn Tidal Total Tidal Net Power Output Est,
sRange in Bagin Area in ¥Milliom KWH Coubs

~ Feet, . in Sqe Mi. por anoum,
Severn | 328 B 1,610 88,500,000 ¢
, $186,725,000
Passamaquoddy 1845 189 2,400 $135,000,000
(Mtinate)} _
Paseamaquoddy 1845 37 : 248 § 30,000,000

Powsr Storage Systam.
The powsr storege system for eguelizing the power obtained from
the tides will consist primarily of a reservoilr of water, having e
maximm water surfave elevation of 136 feet; The plen of this re-

sorvoir ls showm on Flate 2,
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To oreate thig power storage for the ultimate development, it
will be nedessary to obtaln the ownership of 13,400 acres of lend at
$35400 per ecrej to build one large and several #naller dans ot a cost
of $2,609,000; to instell eleotriocally driven pumps, capable of elevat-
fag 12,000 cu. f£ts of water per second against heads between 100 and
120 Foet; end to instell electric generators driven by high heud tur=
bines cepeble of producing 60,000 slsctrical HeP.

The water to be pumped into this besin will be obteined £rom the
ocean by mesns of & natursl chatnel from the Bay of Fundy to the maln
dam creating the reservoir. This chennel is about one mile in length,
and will wequire being enlarged somewhat %o a bottom width of 200'. foct.

The net energy obiainsble from the water stored batween the levels
"of 100 and 135 Test, anount to 4545 millien HP hourse The total emount
of net emer;gy atorage in‘ the sorresponding reservoir of the Severn Tidsl

Power Project is 26,000,000 HP hours.

Power Starage. Reservolr

Elevation sbove  Area X Volume Energy
mean ses levele  Sq. Pte x 105  Cu. Fte x 107  KWH x 106

90 172 249 Set

o5 _ 196 Sa8 Te6

100 225 4a9 1040

108 254 Gel 12.8

110 288 Tad . : 64

115 322 849 2044
120 356 1046 2642

125 388 12.4 30.6

130 428 1445 J648

136 : 467 187 43.9
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Operation of the Passamaquoddy Bay Project

In both the ultimate and the inltisl inetellations, e part
of the total energy will be delivered. direct from the primary
tidal plant to ldcal ugers snd through transmission lines to distent
users; the raminder of the avallable energy wlll be applised te pump-
ing ocean water into the power storage reservoirs

For the pumping system operating sgeinst warying head the average
efficiency will be about BOZ overalls

The overall efficiency of the turbo-elestrio units will be some-
what highors Thus, about 66 or in round mumbers, twoe thirds of the
power going through the power storage portiom of the installation
wil) be available for supplementing the net output from the primary
tidal plente o

About 2% of the total met output of the combination will be con=
sumed in and around the installation for operating pates, cranes, lightw
ing, etes It 1z interesting to note that this is the seme plant com-
sunption estimated for the Severn Plant. “

‘The Effect on Navigation

The entire Cobsceok Bay would be entirely cut off i‘ram navie
gation unless looks be provided in one or more of the dams which
will be btuilt to turn that Bay into a tid&l powor basgine | The cost

of providing locks will very with the size of craft for which
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provigion might be made and no event would constitute a large
percentage of the totals Provision has been mpade for one mmo
feet long, 30 feet wide and with 16 fest of water over the sllls at

mesn low waters

Silt Deterioration

The installstion would result im a larger proportion of silt
entering Cobscock Buy being permanently rebdned there. Sinece the
drainage basin of this bay is ut 352 square niles exclusive of the
~bay itself'y the lopography rolling; end the surface very well prow
tocted against erosion by tree, brush and gramss growth, the volume of
8ilt entering the bay is quite small and the silt volume deterioration
would be negligibles

The reduction of oapacity iu the water power storage basin would
be even legss

The Effect of the Installetion on
) raimge and WO ARG

Around the fringes of Cobsuook Bay, land is of low value and
there are no Jand drelmage works which could be affecteds
| Thers ie so sumall a population, the sewerage of which rosches
this Bay, that no consideration need be given this fosture, empacially
a8 Cobscook Bay woﬁld continus & salt water body so that even the
élamant of senbiment as regards pollution of water used for poteble

purpoges does not enter,
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The BEffect of the Installation Hgon Iloods

The drainage ares conbributing to Cobeoook Bey is ao small and
the. 1arga$t stream emptying ixﬁ:c it being but 25 miles long, the ofw
feet of the in#t&llaticn vpon floods in these stresms or around Cobse
cook Bay itself would be practically nile

The BEffeot of the Instellation on Hichway
&tﬁfm ( _ ﬁem, ‘

At the present time the shortest distance from Lubec to Eestport

by highway is 40 miles,f whorces the two tewme ere only 2 niles apark
by watere The dams or causewnys required o mske of Cobscook Bey &
tidal basin would onstitute s highway hemeen‘theee. two points end
be of importent scovomie signdficance not only to these towns but to
the entire region.

In like mannsr these ceuseways would allow extending raiirosd
service to Lubsc and beyond,.

The Effect of the Inatallation Upon Fishorles

in Apéendix "B® is given the report of the International cm-
mission eppointed to consider the effect on the fisheries of the :
Interpational projsst, That Commission made no répor!; a8 to the eoffect
of carrying out only an Americen unit or first step of the finnl Develope
monte However, in October 1929, the Horth American Fisheries Investiw
gation Committee pumsed a resolution stating "There is nc reason to exw
paet that it (Mational Development) would ceuse sny sericus and wide

spread demege to the fisheries®. Appendiz "F" 1is a copy of this resclubic
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Effect of the Power Use on ‘the Machine Installa-
tion

In a relatively short time 1t would seem that & mtiénal end to
& certein extent internatiorsl grid of electric trenemission lines is
inevitablees Probably the proposed power development on the Ste Lawrence
River at the northern end of New Y, rk State, will, in the not distant
future, be an important element of that gride Passaraquoddy Bay is
approximately 300 miles a5 the crow files to the east, end the tidal
power installation there would be another element.

To be of importance in such & comprehensive plen, };iower oentors
must have very iarge utilmate power output capecities. Consequently,
the meximm ulbimete development possible at these two points are ime
portmts

The St Lawraneé River installetion contemplates an ultimate oudw
put of 2,200,600 HP of whicsh half, or 1,100,000 HP, may be used in
the United States; that at Passamsquoddy Bey can ultimately be increased
to the squivalent of 400,000 HP on & 1004 load factor or 1,050,000
EP on a 35% load f‘sm_toﬁ Thus the ultimate tidel power project on
Passamaquoddy Bay will be amply large for any such purpose.

The emnplef.ian of such a camprehensive prid may be s good meny
yeers off, however, and the fairly ismediate power use will probably be
of a looel charmetere Whether the grid will follow as a corolllalry,. 80
to speair, of hydro-electric plant econstruction, or vice vefsa, is &
guestion which only time can demonstrate. Indeed the sequsnce may well
be in inverse order in different parts of the netions

Fortunately, other than the immediate cereation of the slmost comw
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plete power storage unit, the Pessamaquoddy Bay Projeet lends itaelf
to pieoe—m&l.ematmotion. ‘The minimun practioable installation is,
hum& -a large one, sume things dre simply so blg and of such &
 pature that “easy stepe for little foot" ave impmoﬁic#ble.

of course, parlﬁal developmants are seldom possible at as low
an installsd output eapecity or muy other cost measure, and the one
under consideration is no exceptions This fact should be kept in
mind in oonsidering the initiel development herein presented,

Stress mmst be laid on the fsot that more machinery then would
be needed in the immediste future is unwise, in spite of the fact
that if il power gemersting equipment were added, the tobel cost
‘per installed HP wuld be greastly reduceds |

Until the exact neture of the demand or market for the oubput
evolves itself, the propsr generating machinery to be used carmmob
~ be foxseen oxgept in a general vmiy. The probabilities are that a “
cousiderable proportion of tho dectriocal oubput fwon 'bha:'initial
{ustellation will be used in electro-metallurgical and nitrate~fixing
operations requiring direct curremt st very high load faotors Cer-.
teinly soms power will be reguired for urben end rural electrical
consunption, including tremsmission for possidbly 100 miles to the
vorth end to the wests Current for this will have to be altemating
end of 60 cycles. It is possidle that mach of the remeinder will be
_direct ourrent. The development of the market will determine the
ratio of imstallation of thess two types of gemerations In the ocase

of alternating current the gemerator voltage will be 13,000 volte.



TABLE N(Qe
m*ba Gross Income for First Ten Yemys

Publie Sources : ' Apoott Poreent

Bale of power 45 public ubilities | -

(8 3¢ per FH) £11,000,000 - 8046
Hotel Plants of FProjesk
“BSule of Pewer ST

{5 miXis por KWE) - $10,866,000

Het profit on metalx o 16,320,000
Grand Total Incone ‘ | ‘337;18650% 1007

The foregoing statements end amlyas.z sot forth the ssiient
features of naturel econditisms, propossd conebrustiony possible mariet
"and antioipabed gross eernings of the project, in order tov give & basie

for the following dlscussion.

DISCOSSION

The Board has proveeded wlth ite stwly, and hes resched its
vonolusions, irrespective of any limitatione that mey be presoribed by
Administrotive reguletions now in foree, or of the provisiona of the
~ Hational Reeavery Acte The Botird recopgnises that the Ach and the mles
preseribed by the President (Circuler Nos 1} requivre thet "all Joans to
privete corporations must be well secured™ end that there may be some
questions whether the Adwinistretion is euthorised wwler the Ach to lend
meney to esteblish the aluminum and steinlese stes) plente which form an
emsential pert of this projeots Howaver, in preparing this report the
Board has assumed that if the project is scund frem the enginesring end
economis stendpointe, snd that, if the public good should require ite
construction, eoither the Administrative regulations, or the law, or both,
night be so mmonded as to pormit this being dones

The applicant ig asking for & loan of 1004 of the total cost
of tha project, includlpg preliminary studles snd reports, and to bear
interest ot #%. No amortization of the loan is provided for inm hias
patimetes, bul he hee provided for depreciation of sctual) cost of mache
inery over & twenly-ycar period, smounting to $330,000 per yours

. -~



4o utilize the stored power, water will be drawn from this reservolr
through hydraulio turbines driving electrie generstorss The power houme
&t Haycoek Harbor, tied to the tidel power plemt by a 68 kilevold 'brana-
nisgion line, will oontain six 22,400 kilowstt hydroeelectric units, a
total of 184,400 kilowatig.

The follewing dete on installed capacities, operating peal
capacities, outputs, md mean loads are of valus a8 & basie of gompur-
feon with ordinary hydro-eleotric developments, end with steamweleotrie
plants of equivalenmt peak capacities:

Instulled Capscities (Kilowatbe)

¥ain Tidel Flant 100,000 BY
Hayconk Farbor Equalising Plant 154,400 BW
Total installed vapscity 234,400 B
m m z:mr aveilable firom both plents 139,000 XW
On basie of 40% Joud factor (487 millim KON per wmn.) 85,600 W
onmaufmaeaafm(m w ® % %3 80,800 KW
System Capacity Fectoy
{ratic of mean power output to instelled mpaewy) 2377 or 2800
System Joad factor '
(ra.i;io of momn power output to flra peak power) | 40,07 or 44404

Lozt of Project

The plane for the pm;}ﬂwt to be wholly within the United Stabes,
or "Hetional®™ developmant of the Quaddy project, have been changed from
time to time, The following is & modification of the Engineer Examinerts
estirate, revieed to include only the Ltenms of sonsiruchion set Pforth
finelly at the hemrings This estimate elimiratss cortain items, such as -

trentmission lines 4o the New England merket, but includes the metal plente
outlined at the hearings
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Initial Development (10 Units)

Level of Level of Worldng  Mswiwms Vorking Max,  Outpub

Ly We in He We in Hoade : Disoharge Peridéds Output XiH

Basin,  Basin,. Poe CuFaSe Hrae Por .

- Pte - Fi,  Mems  Nin. . Tidem  XW
Springs =11.8 ~By8 2045 540 88,300  Te35 133,000 640,000
Moan - Dal ~Gok 1642 5s0 82,000 7«05 . 101,000 ¢74,000
Veaps = 740 wlo8 12,3 540 78,200 6430 70,500 312,000

© Pltirmate Development

Level of Lovel of Working  Uaximms Working Max,  Output

HeWs i Le We in  Head Discherge Period, Output Million
Upper Lowey Fbe DoF Se Hrse Per KWH '

Basin, ~ Besine = Maxe Min. _ Tide. X%
Springe +1l.7 «11s8  18.8 5.0 798,000 1,030,000 6455
 Mean + 8.8 ~ 848 13,8 540 740,000 100% 700,000 4426

Neaps  + 846 - 7.0 10,0 5.0 701,000 460,000 2.68
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Talking 706 tides psr anmm, the totel potential ocutput of the generators
amounts to 333,000,000 sud 3,320,000,000 KWH per anmmume Since the maximm
output of spring tides is not complebtely utilized but limited to the maxiw
mm eapacity of 20,000 horsepower of the generators instelled, the total
output ectually becomes 33§,000,000 and 5,100,000,000 KWH per snnum,
respectivelys

These oaloulations were nade on tﬁe basis of sdoplted turbine snd
generator officlency curves,

Hydraulic Works

These comsist of sluices, turbines, loeks and bridges, dsms, and
power storage reservoirs.

A BSluices.

The sluices for the basins have been fully designed, inocluding
deteils for hoisting and lowerins machinery; operating mechsniems of
sll classesy end masonry construstions for the gotes and for the 1ifting
gear end othor machinery. Sluices are all designed so that they can be
simitammsly opensd or shut by remote controls

Even the separate parte of the sluice gates, turbines, and eloce
trical gemsrators will be of greet weight end two large cranes will be
desireble for placing, repairing, end remewing them. In addition it will be
advantageous to the region as o whole that railrosd conunections with Central
Maine, now ending at Bastport, be extended over the causeway raQuiregi by the
initial projest, to Lubec, This railrosd commsction is to be double trock

with 50 foot center line spacings On them traveling cranes of any desired
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eize can be operateds With the nearly 55 foot base thus possible, applin-s
ences of simple desigu snd relatively low cost suggest themselvess |
Bs Turbinss

Since every tidal power scheme ca.’f.ls for the developing of power
under widely varying heads, the type of turbine which mey be instailed is
strictly limiteds Thoss which will gemerate alternating current should |
operate at oons‘bant speed end all turbines ha.ﬁa- asl high an gfﬁoiency Las.
practicable,

The machines deoided upon are 265" in diemeter, 40 revolutions
per minute for the alterneting curvent portion of the 1naté11ai:ion, and
running at constant speed under heads varying from 5 to 24 foet head is
91 per cenbti et 16 foot, 93 per cent; and at B feset, 71 percent,

Ce__Looks end Bridges.

- The navigation loek will be 200 feet long, 30 foet wide, and with
the 81115 = 2545 feot elevetion referrsd to mesn ses levels
Since the highway and railwey traffic will be much mors importent
then that through the lock, provisions have been made to carry the formsy
over both and the laetter over one end gate.
Do Danpe

The methods of constructing the dems between Basitport end Lubeeo,
. ineluding the deep water channel betwsen Treat Island and Eastport, have

been given special consideration.
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Careful study of the geelcgical conditions obiaining here, 'bogathez; _
with soundings and core exeminetions, definitely show the bottom o oconsist
of neative rock overlaid with seversl fest of stiff blue clry, on top of
which is several feot of soft slimy _mate‘ri_al{ It -ﬁppéars that in no case
ie this latbtor soft material more than 10 feet desp and at most places
considerably less.

The blue clay uvndernesdh thie surfece slime layer is unusually stiff
end #olid and epparently is the esme ss that which above wator in the fieighe
borhood, stande with vertical sides or banks for long periods of time.

Over such & foundation it is intendod to deposit, sither from scows
or from trestles with the use of railrond trains, ridges of quarry run rocke
By quarry run rock is meent ﬁook'just a8 it comes from the querry when brdken
up by 2 vagt system of tunnels, st varying elevations, hadéd with black
powder end set off siumlteneously by electricity. By proper spacing of
turmels, emount and chersoter of explosive,; etoe it 1s possible to dislodge
up t0 1,000,000 6us ydse ot one blast end be assured that few individual
pieces will be too lergs for hendling by modern steem shoyels, of say L oue
yde in volumse | | |

 Thero are mmerous places in the fmmediate vicinity whore enormous
quantities of rock caneesily be obtulined in this way. The eloseg-ﬁ-.mk
mess to the work 1B Treat Islind which is nearly et midlength of the
deme There will alsc be & supply availeble from exeavebtion for the various

'stmuetures;
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After placing along both the up stream and down stresm toss of
the main dam, ridges or dikes of guarry run rock extending from shore
to shore on the Bay bottom, a mixture of sand and gravel would be deposited
on the sides of these quarry run ridges whioh face tho ocenter of the doms
This maberial would settle into, and in lerge meepure £ill the interstices
of these querry run ridgess Thereafter the space betwsen would be filled
with olay, by suction dra&geﬁ.

A1) the foregoing materials would be deposited under wWaters

When the top of this underwater comstruotion should be svened up
to a depth of sey 50 feet, a 4 pile, 16 bent, 3 stringer rellroad trestle
would be bullt in each edge of the clsy center, and the same method of
oonstruction earri,éd on as beforeoe

" Obviocusly, no difficulty can be encountered in this sort of work

until the entire structure mey be raised to within smy 20-25' of the low
water levele By the time this is done the slulce gates will be completed
and through their use the meximun difference in elevation om either side
of the dem ‘will not exceed 10 feet, snd this difference will be reduced o
zero four times in 24 hours. -

The nﬁmple‘tion of the remsining and higher portions of the dem
with such differences in water level on the two sides, will, of coursej
offer less difficulty tham the closing of the bresk in the Colorado River

by the Harriman Reilroad interests in 1907.
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In thet closing the final difference in elevation of the water
on the two sides of the dam was 15 feet and olosing an opeming 1,000
£ts wide was actually made in slightly less than 14 days:, and the total
displacement of the material due to the swift current was found to be
very smalle Detaile of this construction wﬁth praotically no difficulties
whateoever are glven in ‘the paper, "Lrrigation snd River Control in the |
Colorado River Delta" Transactions Americsn Soclety Civil Engineers,
Vole LXAVI, ppe 12041671 pps 1364-76

The totel volume of guarry run rook will probsbly be 3,554,000
cus ydseg of sand and t:l».y,l 500,000 cus ydBep and of hydrsulic dredge
deposited elay, 2,000,000 cus ydse Bssed upon the personal experiences
in this exaet type of work, of some ménb&ra of this Commission, the
following unit costs have been fixed:

Quarry Run Rock $1.6¢ per ocu. yds

Gravel end Ssnd £0450 per ous yde
Clay £0.10 per ou. yda

In depositing these materials they will undoudtedly compress,
displace, and sink inte and through the layer of sliny soft material
on the Bay bottome Very soon & final landing will be made on the stiff
clay and thereafter the construetion will have prﬁutically no settlow
ment other than that due to the re-adjﬁstmnﬁ and -settiemnt of the quarrye
run rook £ille. The settlemtnt of such materiel placed in water will

be alight end piecemeal and will continue here and theore for monthae
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The f£inal result will be a causoway which should be spproximately
75 feet wide on tope This width resulis from the consideration that
there should be on the causewny a voadway of at leaat three B feet lahes
for m'bpmc‘aﬁee and trucks, or say, & widbth between surbe _of 25 feet; a
~ sidewelk for pedestrians; and two reilroad tracks, one on elther side of
the foregoing and sach requiring en 18 foobl road bed widthe

With the winds in certain directions, combined with spring tides, |
vaves of considerable magnitnde, say possibly uwp to & foet, would strike
the oéusava’ay from the ooemn sides On scoount of the disngreesble result
of spray falling end freeging on the roadwny, there should be approximn-
tely 28 feet of width on the ocean side of the causewny top of quarry rm
roek extending up say three feet above the gemeral cousewny top levels

Oﬁ account of the slight settlemtmt whioh will cocur foi‘ psrhﬁpa
& year or so, paving of the roadwsy and pide-walks should be deferred for
about that length of time, |

Once the settlements cesse, the cause-ways or dams will ba perw
manent constructions with little or no msintenance expense, The
mort:l.’ma-bion of course would bo solely that of obsolescences

Ee Fower Storsge Ressryoir

The power storage reservolr will be ereated by several minoy
earth filled dems and a major one of conerets 120 fwet highe For the
initisl installetion these structures will beo constructed for maxim

mm water surface slovation 15 Pest below that desirsble for the
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ultinate projectas All have been plamed with the view of incressing
thelr helghts, such 15 feot, and ﬂxed;;" final cost will be very little
more than 1P bullt Yo the finel elevebions initially.
Thie cost osbimates of the immediate installation include all

of the lemd necessary which will ever be needed and this iuvelves buying
about 13,400 ae.rss. The total ares of the high water surface im the
ivitial reservolr will be 8170 aores, and the estimates inciude clearing
that anmount of land at onces |

The main dem has been designed with a stralght gravity oross-
section, but 3% is probsble that considerable saving may result from
using & multiple arch dam.

The Am and of S‘bo for
Various water ﬁﬁ;‘ym as Ko

Elove Vinter Aros Co Enorgy Stored
Surfase above in , Abvove Eleve 1000
He Se Ls ~ Acyren 7 in ¥illlon BP Hrep,e
300 5170
110 6510 846
120 8170 2044
130 ' o720 8549

138 10800 4545
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Eleotrical Hachiner_i

As already pointed out some of the machimery will be dirsoct
ouryent and some alternating ourrente In sll oases apparatus wiil
be of standerd and well known typss with nothing pesuliar sboub
thaﬁ_. .Can-aequenﬂyﬂ,' their coa{:a are bogsed on those of actual inw
stallatiens as well as mamfacturests figures, and are quite dew
finite, | o |

Obsolese ence and Depreciation

The obsolescence and depreciation of both the unltimate or
international one or the initial projects require consideration
from two distinet stendpoints, vize (1) the sumed obsolescence
and depreciation of the separate importent foatures, snd {2) of
the projects taken as wmitiess

| The causewsys or dems will, except for minor settlomends of
especially the quarry run materiaml, durlng the first couple of years,
be entirely permement ooustructionse " |

The tidal besins they will Icreaim will gradually be dindne
ished in effective oapunoity by deposition of silt, and thelr ultie-
mate destiny will be that of all swrfees water impoimding reservolrs,
vig. complete destruction from such ceuses However, the .ec;ntnbut-
ing water sheds are relatively quite small end umesually well prow

tected from erosion by heavy forest, umderbrush, end grass growthss
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At least at present, and doubtless for many years to come, the use
of the water shed for culbivated agriculture is quite smells Consew
. quently the silt content of the ‘relatively small quantitiea of fresh
water entering the soveral tidal basins will be low. Even & oconsid-
erable part of such silt will be carried out to sea by operative
£iushings, although o & smeller extent then under metural condie
tionse

Henoe the 1ife of the tidel bssins based upon siltation could
not be less than 8§00 years, snd in eny event much longer than almost
all large watgr storage basing in the United Statss heretofore conw
structed or under ocnsideratione

Thus the tidal basins including the causeways or dams forming

them, ‘taken por se will have slmost negligivle chsolescemce and de~
preciation. '

The life of the power storage reservolr, would be even greabe
er than thet of the tidal besins avd on the order of at lesst 500
years, beeause very little surface water would emter it and even that
with & low silt content, while the salt water copstemtly flushing it
would be prectically silt frese The sarth reteining deme would be
pormanent and there ceould be wvery litile deteriorations

The comerete work eomes in a different oategorys The disine
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terpgregation of concrete in sea water is quite similar to that due
to frost conditionss, The erystalisation out of solution of the
salt contents of sen water has much the seme effoot as the crystali-
zation of ice particles upon ertificsl and nabural stones. Consew
quently the best msthod of protection is prej'erntion of interiar
crystaligation through rendering the stone ae inpermsable ag pos-
sibles, The simplest plen of deing this is by an impermeable covatings
Gunite is an ensily applied and extreordinardly demse smd and

cement conerete mizture which will ebsorb only about 5% of water by
volume, that is to say, approximately the same as granite, TFurther
more, its adheren&e to _conorate surfaces is so great as to be practiw
cally incorporations

" Application of & thin veneer of gunite over all concrete sure

faces in contact with sea water will greatly, and probably entirely,

- obviate all depreciation from such sourcos Experience in costing of

concrete piles in salt water piers on the Pacifig¢ Coast during recemt
years Iindicate that the protection will be complete,

Neverthelass, consorvatiem suggests the useful life of conerste
work at Passemsquoddy Bey be taken at 76 years.

In another olaas_in steel and cast iron worke By thoroughe=gow
ing maintenance in the form of coating, it would seem that the life
of all sucr_x work should be at least squel to that in the halls of
ateel ocean going steamers, and experience indicates this to be ab
least 50 yoarse

Another important element is the hydraulic machinerys Obsow
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lescence rather then depreciation would probebly be the controlling
faotor, As to this it is signifiosiit to note that while it is al-
most exactly 20 yoars since turbines were installed in the Keokuk
power plant on the Missisesippi River, that the plans for the hy-
draulic machinery im both the Severn Tidal Power snd the initial
'Pnssamaquoddy.ﬁuy project are essentially the same as the Keokuk
plant, Chenges in large lowshead turbine design arse nevertheless
probable but the possible renge of efficiency improvement is emall
since existing efficioncies are higher than S50 per cemt.

Accordingly, it would appear couservetive to ltake the life of
the large unit hydraulic machinery to be installed as 40 years.

Siinilarly while ahﬁngos in large unit electrical apparatus is
practically certein, yet the efficiencies of the units which will be
instelled i8 in no case less than 95 per cent. It is improbable
that such effieiency could ever be incressed to more than 95% and no
one would exchange old equipment for new to obtain an inorease of only
47 efficiensy, prior to the time vwhen the absolute maximum possible .
plent power oubput would be vitals Even them, the necessity would
probably be of such a neture as to indieate a much more radical treate
maut; Such considerations irresistébly point to adoption of a wseful
life of at least 40 yeers, the ocurreat practice to take shorter perie
ods notwithstandings

Incidentelly one must not lose sight of the faoct that in the

cage of public ubilities properties, lerpge depresciation allowances,
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that is to say, short useful lives, are urged because these result
in highar_é_nnual depreciation and obsolescence charges passed on to
the censumerse This mesns inoreased zross snnual receiptse
| The prbﬁer anmual payments into an cbsolescence snd deprecia=

tion fund which would result from using the herein sbove dotermined
useful lives for the several elements of the Passemaquoddy Bay Tidal
installations might colleotively bé less than would result from conw
sidering the possible obaolésoenee and depreciation of the projects
ns unities. That is to say, that instead of considering only the |
probable useful lives of the soveral importent slasses of construcm
tion works independently, it is necessary also to consider the in-
stallations a8 & wholes

The reason for this is that teclmologicel advances in energy
production may conceivably supplant hydro~electrical energy sources
by something now little more than dreamsd of,

For example, cheaper power may conceivably be obbtained from
the direct heat of the suni from heat obtainable at great depths be--.l
low the eaxrth's surfeoce; from waves; from atomic energy; from chemie
cal reactionsy from radiecsl changes in intemal combustion prims movers,
ate.

Furthermore, wireless tranmiséion-of pnmér is perhaps mora .
then e possibility, and anything of that sort would radicel 1y affent

the location of powor producing centerse
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These thin;s are seldom considered in this conneotion but when
one reoalls the sequence of uﬁexpee‘b‘ed and trememdous changes whioh
‘have cocurred in commmiocation within little more than the past centurys
the ox-cart, the canal boat, the steam reilway, the electric railwey,
‘the interns)l combusbion transportation power units, the meroplanes,
the telegraph, the telephone, the redio, etc., he is impressed with the
reslity of possibilities for future chenges.

In addition to these techrologiorl considerations there are so-
oiologigal ones such as habite of life and modes of thought, shifts of
popﬁlation nasses, ohcs ‘ |

lastly, there arve possibilities of radical destructive elements
such as delibernte destruction during wars, earthquekes, subsidences
or slewation of coastal land masses, etcs

On the other hand, at leagt one thing seems clear in this rapld-
1y changing world, and that is tha.t'meohan&ce‘.l power will never be of
less significance in civillzation than it is et present and probably |
inoreasingly greater for 'ai: least o eonséidera‘ble time to comes

Taking 21l these elements into considefation, it is suggested
that tim useful 1ife of the Passamaquoddy projents es entities be taken
as not great_er then 100 years. |

Comparative figures made from these two poluts of view show thab

the ammual cbhsolescenve and depreo-iation allowasnces on 2 shraight line

basis, are for the infial installation $500,000 es an entity, mnd
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4386,700 for the collected elementas
Maintenance sud Operabion

Installations of this character end magnitude are usually place
ed in operation a section et a time, and edjustments, rearrangemonts
and "olean up" work contimues for et leest a couple of years. This
period comstitubtes the twilight zome between construction end mainte-
nance end operstion. During this time sll such expenditures are bete
ter classified eonsiruction as has “been done in prepering the cost
ostimptes of the initial projects

Thereafter ‘bﬁe total maintenance and opsration cosis, including
replacements, supplies, repeirs, adminietration, etce will certainly
not excesd $350,000 per annum.

Alternative Hydro-Elestrio Opportunities

A correletive matter of interest in the Passamaquoddy Bay pro=
joeot is the cost of hydro-eiectric power which may be developed ab
other pleces in Maire end throughout the United States ‘genemlly.
In the well Xunown sow-celled “308"™ reports of the United Stebtes Army
Engineer Corpy the report of the Presidentts Committee on the Water
Resources of the United States in 1934;Inumerous other Govemmen'bai;

State and Public Utilities Reports; and the seversl appendices ate
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tached to this report, the essentiel features of hydro~eleotric power
opportunities in varicus parts of the United States have been set
forth. Perhaps the letest data in reepect to hydro-electric insula-
tions in Meine are contsined in the Report of the Maine Passamaquoddy
Commission which hag just besn completed. |

A%l these sources of information, and particularly the records
of stresm flow geuging ismued by the Water Resources Division of the
United States Geologiml Survey; have been examined.

Tt is lupractical to set forth in this report even the essen=
tial festures of such investigations which were cmrried out as side
o judgmeht iu oconnection with the Passamaquoddy Bay projeots, nobt so
mash because of thelyr velumie as because of the sonfusion which their

techniesl intricacies would cause in lay minds.

&dmnmeo'brie Opportumities in Maine

It is gensrally understood that Maine almost heads the list of
Stater as regarde hydro-electric opportunities. Nevertheless, it
seons ovident that over half of the feasible water powers of the state
have been developed already, and that a considerable percmnbtage of the
remaining opportunities may never be ubilized because of thqif rexote
location, lack of dependable flow, or excessive ocet. |

It is obvious that the lest large soale hydro-electric installe-
tion in the stete, completed in 1930, on the Kemnebeo River nemy Binge

bam, was at loast as attractive as axny existing when it wae begum,
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Certainly it waz decided ﬁpm only after exhavetive investigations.

Viyman Plant at 3in§hm

This has a presemnt installed capacity of 88 thousend horsspower

which will be imreaaeﬁ to 102 thousend horsepower by addition of an
sdditionel turbine pemerdtor when the demand mey require ite The
total cost to date has besn §13,000,000¢ |

~ Cereful anslysle of stream dimcharge date as far back as aveile
able, vize 1893, shows that the dependabile output of this plant is
distinetly less than the total instelled capscity owing to the veri-
ability in stresn flows The following table sets forth the pertinent
facts ae regarde output and the cost of power oﬂm:aab'h s*_!g the oube
going tus bars. |

. Table

In a year of average flow with present installabion.

Kilowatts ¥is i

- Prime (90% of time) ' 30500 92,000,000
Secondary o 17000 349,000,000
| ‘Total - 27500 243,000,000

Cort per prime kilowabt -
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Thoye may be other opportunities on Malne rivers for which the
corregponding figuree would e less but if so thay are relativaly
small or less favorably located, othexwiss ond or more of them would
have been first developeds Therefore it is safe to bake the foregoing
figurés as the optimm ones for Maine.

' Other large Plants in the United
Staves

As e matter of faet Maine's hydro-cleotric resources ave cxcoeds’
ed’ in numsrous other parte of the country, if consldered solely from
the standpoint of relative generating soste ?erhepa the mosk cutstands
ing examples are Boulder Dam, Nevaday Bonneville and Grand Coules,
Washingtony Fort Peck Dam, Montenas Muscle Shoals, Tonnsesse, and the
Bte Lawrence River just over the Causdian Line.

At Boulder Dem some 830 kilowatte can be developed at all times
and the total installed capselity will be 1,385,000 EW, so that 1if the
$109,000,000 total cost of the emtire project, which also will furnish
a regulated flow for irrigation end flood cuntrol, be charged %o pnrmr,
the cost per installed KW eapacity will be $79.00. _

At Grend Coulee the ultimete sost will be ebout $181,000,000
and the uwltimate m#wma cepacity 1,900,000 EW, again charging all
the coste against power; or $95.,00 per Xile

At Bormeville the ultimate installed eapaocity will be 516,000
KW and the estimated cost $70,000,000 or ebout §135,00 per installed
AW, if all the cost be charged to power.



At Fort Peck the United States War Departmant is constructed the
project primril:,r to inprove navigation on ihe Missourd Ri.var. The
ultinate installed capacity of the power gemerating mmry_ will be
300,000 KW and totsl cost 386,00950005. | |

For Muscle Shoals the Pipures for the revised plans are not yet
availables A o _ ,

Of eourse some of iheae axtmlﬁ erm oost pm:? installations are _
quite remote from conters of population, .an,d will produce much mors
power than the present merket is absorbings This 13 only avother form
of expressing the fact that hydrowelectric powsr opportunities ars not |
1deslly locateds lLerge additionsl investments will be vequired for
long end expensive trenemission lines ﬁi'bh their resultant operation
loswase ‘

- In passing it is importemt to note that the reason why the Far West
plants are so mexpsnsiw is that they are either in mountainous regions
where streams have steep gredlents, or, in the cage of the Bonneville
run~of~the=river powor, becsuse of lmportant stream regulation remlidng
£rom widely varying olimatie sonditions in various portions of the |
drainege ares. ‘ _ ‘

The beet rogulsted streem of Importsnee in the Festern states 1s
the St, Lawrence, due to the tremendous matural storege of the Greab
lakes, but it dreing s vas*b low-lying plein inetead of mountainous
nasges, consequently ite gradient is flat,

In other words, in the Far West 3t is often small flows, capable of



even over year regulation in relstively smell reservoirs; coupled
with high hesds; and in the Eest large flows and low headss Due o
its high degree of natural regulation, the Ste Lawremoe River is
doub'éla@a the outstanding cpportunity for large sosle hydro~slectiic
power development oast of the Rooky mountainss The totel cost of
the proposed American development there is $110,000,000 and the
totel installed capsoity of the generating unite 1,100,000 HP (rum~
of~theeriver plent)e The cutpub will drop down to 720,000 BP ab

low stream flows |

Malkiing proper allowsnces for the differsnce in wmiformity of

powey output, FPassamagquoddy Bay energy will be chesper Then that at -
the Ste Lawrsnce installation.

Output Costs at Alternmative Fuel Elegw

Another sorrelative matter of interest is the cost of developw

ing energy at Passamaqueddy Bay by & fuel bumming plants
This Commigsion has exhanstively investipgated this feature and

has baem led to the conclusion thet the metheds of analysis sdopted
by the English Sewern Harrage _cmit‘bae are the most eesily underatood
and folliowed by non-technioal readerse
The total outpmt at Paammquaddy Bay, afteyr power storage, 18 -
2,400,000,000 EWHe An anglysis of the pmapéctiw load ourve shows
that it mey be used in the Pellowing menners



Loadfactor KWH Cost in mills per Tots Cost  Comparative
N 4f produced by if produced wmit steam
Btanma by stemm. aogbs as
computed Ly
Sevorn Com-
mites Mills
Por Xils
80  1,200,000,000 2,16 4,992,000
40 700,000,000 5,93 2,153,000 B840 (347 1.fs)
23 250,000,000 7490 1,975,000
15426 180,000,000 10.17 1,526,000 13,88
10 100,000,000 - 13.80 1,380,000 19.24
£,400,000,000
Total amual cost with & stesn plant $14,024,000
Cost per axmm st Fassamaquoddy Bay 9,138,000
Anrual saving over equivalent s@m

{Above costs are with money at 4% and no ‘axes)
“Taken £rom Federel Power Commimsion report givem as Appendix “p%,

Market for Output of the Passamaquoddy Bay Plent

The smallest instellation mﬁeh-sis,;_fmihl.a at Passamaquoddy By
would have sn emwml power cutput capacity at the tidal plawk of 535 mile
lion EWHe Thiz is aboub hmif the esleotrical consumption in all Maine durimg
'. 1933, BSome tiwe will be required before such an addition to the rew
glonte power output will be absorbed except as the simple existence of
such oheap and pesuliarly dependable and flexible powsr will cresta a
market for iteelf of heawy high load fastor power using industries.

Such a state of affelrs is an ipeviteble scnoomitent of carrying oub
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great hyﬁfonslﬂotric power imtai],e:&ims even though they mey lemd theme
selves to plece meel construction es only & minority of them doe For ex~
emples “Upon ultimate complotion of the Bormeviile end Grexd ¢éalae pow.
ey projects now under songtruction, 2,368;.@0 'kilmtfhar of new c-apaei"by,‘ H
squal .t;;pp:‘-omimuxy twice the presert instelled oapucity in the tribu-
tary market sreas, will be available for future requirements”, |
” The tributary ares aroumd Gpesnd Coulee and Bouneville extends about
200 miles and within it the present power use is about half the existing
oppacitys That is to say, the ou"héu'& will be about 3ix times the present
oonmnptlon. |

~ Such & state of affairs with huge power installatione is due to the
very 'mﬂuw of the casey power femands will not warehouse themselves like
goods accummlating until they constiimﬁ 8 ship's cargos

Inmomse projests require yeare to build end durixg such periods ime
portant economic wnd technologiesl conditions may well ocours Rarely, if
ever, osn advante contracts for large blocks of power be secured from sube
stantial inteposts prior to the tine when astual power deliverios ey be
mades The Boulder Dsm development is the cutstanding execption but oven
hers 1t wes necessary for the Federal Government t finance & &zau,om,ooa.
cmmmity enterprise in order that a power customer for 36 percent of tha
sutput might be oresteds
- (#"Development of the Rivers of the United States"s Prelininary Report of

the Pregident's Commities on Weber F‘a'mry Bouse Doovment Nos 356, T3rd
Congress. 2nds Session pp348.)
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If a natural reéoufoe of this aﬁss is ever to be ubilized, one
single great step is inevitable sometims; the ouly question is wheme

The dmlgﬁmnt of ‘these several grest pomf oypartunities- :m
the 'Weaé' end South Just at this time was determired in large part by
the soolal and economic condition® now obtalninge Invesbigations by
this Commission disolose the fact that the urge of sush oonditions is
ot least as great now in Maine as they aver have been in eny portion
of the nation west of the 99th meridien, or in the ?Mssm Balleye
' Before passing to this feature it may bs well to point c}ut thet
doubtless the entire output of the Paseamaquoddy Bay installatién
_ mld,bé__fully a.ﬁsowbad ‘before thnt.at eny of the other plants mene
tioned, except that on the §t. Lawrence River, This ig because Passa-
maquoddy Bay im on the Atlantic sem couet, within a relatively shorb
distence back from which is more tham a third of the nation's total
populationy it has an ioe froe exoellent: porby it is the nearest
point of the United States to Burope urd Afrios; it has an suple
supply of high type labor in its vieinity; and it is well -situated
with respeot to & national ;leotric tyansnission gride Those and
sther minor edventages together would more than offset & 15 o 20 ger
cent K price handleaps | |

Soglologd oal Comditions in Maino

Until & few decades slince, Maine had a strong pesition in the
United States. It's lumber resources, its ses coast harbore, its mori
time poaition, snd ite fisheries were vitelly important in the mational
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1ifes Until arfber the Civil War no one could have forseen sny reletive
dimivution in the importence of these elements,

One of its two preat remources, lumber, is almost emtirely exhmuste
ed, ta a distinetly grestor degree then the gold end silver deposits of
the Wests In Its wake is & vest area, embraoing about 80 per oemmi of the
stete which hus practicelly no lumber and yot is not sleared for cultie
vated agriculiure, & sort of nonedeseript forest growlh of wvelue only ﬁqr
paper pulp snd housshold fusl. Ibs ses coast and harbers have bm rondare
ed of little account by the switch from woed to steel and from sald ‘o
stesm drivem ven-selg, snd by preferentinl railroad rates to Atleniic
harbors further souths. Its maritine advantages have turned to near ashess
Changing national food habits combined with inoressing disparity in living
standardes of the world's fisher follk, heve gravely reduced the importmnce
of fisherless The increasing meohanization of Awericen farms, to which
Maine conditions lend themselves to an elmost minimm degree, capped the
climax. It was literally @ case of being suitben hip smd thighe

In the fasce of much grove reverses of fortune, the genoral sttitude
of Maine's eitizenry is an astonishingly stubborn conviction that ade
vantage can end will be teken of future changes which are regarded as
quite as cortein to coour as those in recent decedes, end A'!;hat the roe
trogreasion rocently experienced will be first counteracted and them
reversads In other worde thers is the conviction thet the pendulum in
humen development swings to the right as well as to the lefts There is

- not even the hint of mn exodus to & more promising land, but only =
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tightening up of the belt to take up the slack from lesn days and &
z‘enmd detemiﬁation ‘t:o Pight 11; out on thaheme grounds |

There is no question, hmw:r, but that oivﬂiaation end sooial
institutions in ¥nine are umarguing - ariﬁh-. In apita of i’bﬁ heredi-ba:qr
self relimca, Haine is the 3xd sitate in distrsaa relief; the 333'& i.n its
per pupil expend.ﬁmres on common eohool eduoationy tha 351'& 1n i‘cs mge
sorle for bea.cham. There is a need which :la ari‘hica‘:’. for outas.de h&lp
in this trying period whitsh the prevailing gem—plm, relisnce and |
spirit of the pupula'lﬁ..on justify the hope that it w1l not be longe

It would sém to be at least a= .éeuirabh o hold such e civilizetion
iﬁt&c‘b until 1% f:’m&a .'i‘bself againg as it was 1:0 re’builﬂ;, snd o a larger
degrée psonstruct de nove, the oivilization west of the Continentel advide,
and to reconstruct soofel institutions in large areas hy such enterprisos
es the Temnesres Velley Authoritye

" Even -éun@&ered from the sole Mpuint of oash outge and income to

the National Treasury, the help extended to the Wost has patd well, Whe
the Boum days of Leadville, Darsmmgo, Cripple Creek, Tonopsh, ﬁrgm
O1by, the NMother Lede, axd the hydrenlic mining on the Feather, Yuma and
American rivers were over, civilisetion in the Wost mggeﬁa, aud 1 was
holped. over its glump snd into & far more glorious om then ever by
Federal expenditures for izﬁgat&am- The bese of irrigated agrivulbure
hes added to itself so mamy things that the féundgtion of ﬁh«n is | _
approvisted by but fews But in the last anslysss scme §200,000,000 st 2o
intersst and 40 years yepayment period has direotly and indireotly résulte&
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in 8o developing nearly a third of the United States that the annusk
contribution to the Fedoral Treasury from thet region now to‘tais'
3300,1900&000:00 | per years
This time it isthemhrmmrthmtammmrofth&mﬁon

which needs soms of the same kind of help which it _joined_ :m._w:tending
' -during the roocent pas-h. How miausly? In whnt: way’!‘ '1‘6 what extent?

To Maine Quoddy Commission¥s Rnporh containg m&h infom-bim |
wmerning the present state of affsirs in Haine, .a fow purtinent facts
will set forth the matter more clearly and succinotly than a maes of
. shatistior) c&m‘ |

The gross value of agrieulmml products in 19335 of the entire
state of Maine was §568,043,000, or aluost exactly the seme as that from
Iuperiel Velley, Celifomnie, with en area of but 480,000 irrigeted ecres
and & total population of only 860,000, . |

Much more than heif of Neine's agri—e_ultuml orop vaelue comes from
potatoes in Arocostook Counbys Sometimes th.if{ erop i.a praﬁtﬁbm end
 sometimes results in severe losser depending upon a guite verisble market.
The cost of protuction ie roughly §100 per barrel, while the return this - |
season has been sbout 60¢s The total population of the potato Wi.ng
district is 100,000 and the totel ares in pobaboes is 160,000 aores. Ap-
proximately but one sixth of the area within this stabte is devoted to
oultivabed agricultures

The largest singie source of income to Neine is from toursits end
regidents during the sbort summer sessons The figure is detsrmined by
the Maine State Plaming Commission at $585,000,000. annually. This is
less than twice the walue of the agricultural output from the aforesald
Inperial Valley in Cslifornim.



In the matber of wood pulp, the competition from Cenade
15 so severe us to Bugzest the guestion of whether the ares of mne
sleared land in Maine might not better bo conserved from the stand-
point of tourist end summer outing business emd for re-crestion of
. it originel lumber wealths _

While aize is a thing very generally mmshimté& by nost
Americans, nevertheless e practical stand-still in populetion wmder
modern American conditions is a signiﬁu—m_t if not & sinister feabure.
In the recent redistribution of Congressional representatives, Meine |
lost 25 por oont of its quotne |

If Maine needs help in its present crisis, how may it be ex=
tended? A dole for cash distribution to the people in need is at the
very best tut a temporary espedient with practicslly no helpful effect
upon sociclogiesl end eoonomiesl institutions. A quite usual form of
Foderal aassletance hrg been large contrilutione towsids highway construoow
$ione This has been ocarried o such sn extent that Maine has a satisface
" tory system of highwaye even considered from the sbandpoint of ita bourlst
| businease Furthermore highways once bullt mmst be maintained; they pro-
duce no direct income but do cause -airéet and copstently imrming
maintenence coatss If its civilization were opulent Maine might wr;y
woll have a much larger mileage of paved reads, but to apprecisbly extend
the existing net work weuld be somparable to firencing a pretentious home
for a msn who needs money to pay texes and buy food, and the mm:ing of



which is beyond hime

Another form which Pederal amsistence of'ten talkes ig conw
gbtretion of poat-offies_s, customs houses, stes These again when |
completed are not bread winners, but lilke paved rosds are really
iia.biliﬁes in & senmo. ' _ _

The ability to gemsrate vast ammmt& of depeniable, Flexible
and eheap-powar is & tremendous ssset to axy commmity of people, and
its relative importance so far as can now be goen w1l conbinuelly ine
maae i’ar & long time to come.

By such prosess of exelusion it seems olear that the most offec-
tive hnd of help which might be extended by the federal Government to
lany eonsidéﬁble ayea in New England, would be developing plants cape-
ble of alvays turning out large blocks of ohesp hydro-electrie powers

Indeed power will be for the New England dlstrict vhat irﬁgation
hag boon to -l-.ha Wegts Hon is living less and lsss by bresd slons, or pub
in another way, more and mére_ by the output of the mechines To an in-
ersasingly greater degree is the inmportance and seoclel significance of
manufacturings To 1t mist & growing perosntage of the population devote
itgelf and not omly that, but w‘:he grow!:h of eueh psrcenﬁago ig itsdlf inw
oreaginge The bais of manufantuﬂng is dependable power at & cost the.
traffic will bear, just as the basis for devalogment of the arid(want
was &ependa.hle irrigation at u cost mtem institutions could bear,

Yo one cmn doubt that the state of Naire would have been a muoh
| noye populous ope if it hed bsen underlain by & great field of good quallty



ooals White coal, if cheap, will doubtlesa do for Mailne what it
has done in Italy smd Soandennviae
1t is a cese of irrigation in the west, white vonl in New
Englande
Extent of Ascistanos Desirable

With respest to the extent of assistance needed it cerdainly
ghould be at least all that the Passemaquoddy Bay Project would afforde
The cash cost of relief in Meine for the first nine monthe of
1954 was §5,551,000 which the Federal Goversment contributed $5,037,000,
the stata, $431,000 and loeal bofies $2,063,000. Corresponding figures
for the entire ysar will probably be at least a tobal of $7,800,000, of
vhieh the Fedexal Governmmentts portion would be approximately $4,100,000.
~ The matter of immediate import is the extent of relief through
employment; the power generating espacity would be the permanent results
.Thasa two considerations are somewhal antagonistio, at least
for the immediate present, im that the amount of ewployment relief soricusly
needed in Meine within the next three years is very large, whereas until
the power market oredtes iteelf and grows bsyond the capaocity of the
smallest femsible Initlisl developwent, the least money spent now the betbter.
The smelleat feasible initiel uwnit of the pioce-menl constrmo
tion of the ultirate project will require in direet lebor betwoen 20 end
20 miilion man hours end indirect labor I to 17 additional million men
hourss Of the indireet lebor approximately one half would be in Maine

and most of the remainder in the heavy indusitries digtricts of the Pittsburgh
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end/or Chicags areas, Assuming the average wage scale to be 60 conts
por hour, the totsl wage payments would be $12,000,000 to $13,000,000
direot labor and §8,400,000 to §10,200,000+ for indisect labors The
toﬁal #un wouldé thus bo about 70 per cent of the tofal coste

Cortainly all of that emount which would go into Maine is seri-
ously neaded and it is oven desirable that the sum should be greaters

While the Commlssion is oconvinced that the type of power which
would be gemerated by the project and the cost at which it could and
should be goldy W1l sreate & market for iteelf in a relatively shorb
time, it recogniges the faet that thera are many uncertain factors in
the presert economde, end scciologloal conditions In the United States
a8 8 whole and in New England in perkicular, and that it may bo prefer~
able, for the time being at lesst, to stop with the suggested initlal
dovelopment until its power ocutput shall bo ebsorbeds Comments as to
the rapidity with which the power market will develep have besn set forth
elsewhere,

lovation of a Relief Projoeuk

Conoeding that Maine iz in seriocus need of sssistance at this
timey that such assistanve should teke the form of construoting hydro-
electric power Installabions; end that the extent of the help demands
expenditures on the order of $30,000,000, the next question whioh sug-
gorte itvgelf is what are the bast opportunities within the state for
such installation?
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s_amral miﬁamtim- 'at onos suggest themselves. The
firat ie relstive eost of the power autputs. Another is that interu
feronve with the axisti.ng sta.tug status quo ahmld be n mi.nimm, W moyre
thnn half of i:hc weter pmr poaaibizitiea on Mm s'bmm Bre almd;r
émlopedr A third eonamaraﬁm in t}n'r: the more impnrhant mining
hydro~electric power possibilities are interesperae& among exist:lng plants
and are often controlled by oné of the three outetending public utilities
of the etates Purther, the mdsvélope& power sites wre rela-éiva}jr snall
and so seattered as not only to require joint use of or a considersble
duplication of power tramuemission liwes, but would meen mich more expense
and d5fficulty in supervising betwesn 20 and 25 million man hours of loosl
labor. _ | |

Happily the first consideration of osutput cost deoisi.vaiy row-
solves the queatian as ﬂlaewi'm*e ot i‘ortha

The Tidal Pro aat'a Effect Upon

An irportant element in the entire matter is the amount of meelsbe
ance which earrying out of the Passsmequoddy Bay Project would afford is
the repercussion it would mave upon the Btatets tourist businesss |

First would be the crewbion of & highway between Eastport and
 Lubeo only two miles long %o replace going all around Cobscook Bay, e
distence of 40 miles by the paved roads This shortening of the distance
o ledciy Hs&é im enough o meterially incremse the mmber of visitors
to that &aétemoat point of the United Statcge |
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0Of mach more importance would be the installation itself,
g thing wnigque, and of euf:s“handifxg magnitude, At first thought it may
seon & bit far fetched that e mex created installation would materisily
add 10 the combined natural abirsctions of the State for tourlsta. The
studies of the Maine State Planning Commisgion snd the data which it hes
sﬁmm:ta:d necessitates & sericus view of the matters

It finds that the inorsase of tourist expenditures within the
State would be $10,000,000 of which at lesst 157 would be net incoms, or
$1,500,000 whioh espitelized even at the rete of 10% per sumum represents
an asset of $15,000,000, This is indeed a significant sur the magnitude
of which is so great as to demsnd serious considerstion when belancing
the pros and the cous of the whole subjects |

The Construction Cost of the

Fm;act._

The total eost of the recommendsd initial installstion st Passow
maguoddy Bey is en followss |

Tidal Besin ineludixg Dmms, Power House,
Favigation Looks, Righway, smd Bailroads

Over them, etoe $9,782,000,
Slulov gates, including &1l conorete
work incidental thereto $3,248,0004

Hydraulic Electriesl Bquipment of Tidel
Fowor Plaxt $8,518,000,

Powayx Storapge Reserveir complete in- R
cluding lend, dems, and concrete work $5,340,000,4
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Storage Unit Hydrsulie-Eleotrical

Bquipment $8, 757,000,
 Trenmmission line | © $1,500,000.
Tobal  §30,125,000,

Anmual Electpiesl Oubpul

' The net ssleable mr@ aﬁtpuf of the iribisl development will
' be 260 million KWH por awmm. There will bs no seﬁondafy powers |
The initial development may be increased by 20,000 HP steps
up to the capaocity of the basin merecly by addi'bioﬁ of the necessary
_ .n;echquicai and elechrical equipment and without eny inorease in the
dems; besin, or conmerate sbructwres, Thim will inoresse the net sale-
able energy fram 250 ‘to‘&ab willion EWHe Or in other words the power
output may be incresmed T4% at en ilnoreased cost of §11,000,000 or 36%.
in inmorease of output with such inoreased mschinery installue
tion M& be secured by changing the development irnto & two basin one,
further inoreasing the met amm&l output to 608 mwillien KWH, no secondw
ary power, and still further reduction in KWK coste
The net output of the ultimate development will be 2,400 mil.
lion XWH per annune Again there will 'he- no sccondary powore
Thus the ultinate instellation W1l cost 4,6 bimes the initisl
one end have 9.8 times as much outputs
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The additiml mst of aompleting the ultimte possible
development will be £105,000,000.

Hence the enlargement of the inmitiel installation 'butha E
ultimete one would involve sorepping no elements bullt, and the total
cost of the ultimate installation would be §135,000,000, |

Couta nt Which Powey liny be Sold

If the Passemmquoddy Bay instellation be oonatmo‘!:ed' as &
Federal project on the smme basis as Federal irrigation projects in the
Wout, .04, repaynent in 40 equal ammal installments beglrming whon the
status quo im established, no interest, and no sharing of sonstruction
costs by incidental beneﬂts, the total smnmal expenses and oharges un-
%11 full Federsl reimbursement mulﬁ ber
Maintenance and Operation 8350,@5

Anxiuel Payment :
2% of 30,000,000 | : 180,000
' Total $ 1,100,000

If the entire ocutput were marketed at & single rate, thig would
be for the full use of 250 million KWH, 4.4 miliso- A muoh more pro-
beble marketing would ber | ‘

407 or 100 million EWH averaging S mills fsoo,mo

407 or 100 million XWH aversging 5 mills 500,000
20% or 50 millien EWH averaging 7 mille 850,000
$ 1,150,000

If & total of $10,000,000 be considered as chargeable to ime
proved transportation fecilities, increoass of tourist income, and
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emerpency relief work in Maire, thus veducing the m-b chargeable

%o power to $20,000,000« the sverags unit rate would be F»4 mills for
the full use of 250 millien KWHj; and the more probable markebings

407 or 100 m1lion KWH averaging 3 wills Mgﬂﬁﬁ
407 or 100 million KWH avereging 4 mills = 400,000
20% or 50 millfon KWH averaging 6 mills 300,000

Total $ 1,000,000

A seriour misconception of f:ha siguificnnce of these power
retes will result uniess it be kept in mind constantly that noms of
the ebove power ouliput is secondary. Conparing the Poregoing figures
with those for partly firm and parily secondary power is impossible.
As an 8id to judgnent, however, the cosb of Boulder Dem power delivered
to seaboard at Los Augeles will be 4e¢ mills per K.

Probable Imeﬁiate Moot

(A) Rural snd Drban Markebr

Vithin & redive of 100 m:ués of the project there are siz
coun iries whers the present per ‘u;apit# consumption of powsr is lows
With an aggrossive mansgement, as recomended by the Commission, a
market of m,mc;_wo KWE can be cbitmined in this region.
(8) Local Induptrial Market:
Chenmigale A relislble chemicel concern menufacturing = diverai_.-
fled 1ine eof produchs has shown e strong intersst in e blosk of 80,000,000
R of & high loed fector sharacter snd at s price of 3 €0 4 milles por KAH.
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fne of the raw materials used by this company is Halagash Salt 1mé.£ed
60 miles from 'h'he projeéh |
Fertiliser Produstion. Arcostook County uses 160,000 tons of Porw

t1lizer per anmum which is mostly importeds A substantisl portion of
the nitrogen end phosphate sonstitnents of this tonnage omn ba most
cheply mamfaotured at Passamaquoddys In addition, msnufacturers ade
vige that the Atlantic seaboard es far south as Norfolk, Virginia, will
come within a faverable freight rate zone for Passamaguoddy.

The unit for phosphoric acid, as -oo;nsidemd by these memufacbur-
" ors, is 15,000 KW demand vhioh will consume 105,000,000 XKWHE at & price
of 3 millss The raw materials for this produot will come by wators

The snergy required for nitrogen alone will be 45,000,000 KiH.

Me&nprgémln

The eins State Planning Board give in their report the varions
possible usss of power In metallurgy. Only aluminum and alloy-steels
will be considered here. ‘ ' . |

Alumimm ogn be produced at the project site for 13 oenta per lbe
of -sng;ufh; The present market price im 2249 ots, per lbs Correspondence
- has been weceived offering the delivery by water of the NOCESSATY rew |

Regavding the neceesity of a soumpetitive source of slumlnum refer-
aneo is hore made to Hone Joseph B. Bastman's letter attached as Ap-
pendix G.
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Alloy-steels: Investigations of prices for power now being paid by

mamfacturers of alloy-steel situsted on the North Atlentic Coast
| shows a wide differential in favour of Paaaamquoddy. lA 50 ton
plant producing 15,000 tons of elloy-steel per enmem will consums
3?,050,000 KW, The :rapi.él incrsase in the use of thess alloy-stecls
asaures Passsmaquoddy of an ultimabe tomage many times the initiale

Pulp snd Peper: Inguirdes have beem reoeived from losal mills for

10,000,000 E¥H, As matter of inferest, & pulp and papér nill recently

built aud lecated on tidewater in Maine now uses 100,000,000 IE yearlys
The specific items of the warket are thens |

Bural end Urbsan 50,000,000 KW

" Chemical 90?000,-00&
Phosphoric Acid 105,000,000
" Bitrogen 45,000,000
Alvrdoam. | 216,000,000
Steel. | 57,000,000
Pulp and Peper © 10,000,000

Total 553,000,000 KNH per awmmi.



"Por Cooper Charter see Exhibit  of this
- 3 Report. . ‘
{Appendix "A" o Report of Eastport District)



*This appendix deleted in this report (Appendix "B"
o Repord of Bastport Districks) See House Doouw
ment 500, 73rd Congress, 2nd Session” |



APPENDIX "C%
BOARD OF REYIEW

Res DOCKEY TO. 164% ' Hoxoh 30, 1854,
05 Colonsl Hs We Waite, Depuby Administretor
FROM3 BOARD OF RUVEEW

Applicanty Dexter P. Cooper, Ino., Eaatpart, Haine, a4 privets Corps {&m)
Project:  Tidal Power Pland, Equelising Plant, sies Alimiom and
Stainleps 8teel Flants,
locationy Passmmequoddy Bay and Sayeock Hexbor, near ﬁaatpark,
Coste 847,000,000, including Alusdwa and Stainless Steel le'ks,
bk exoluding mmk trenamisaion Live,

Btates BEnginser sTemtative report, oullining speoinl convessions

o in finaveing (sos below _ :
State Advisory Board 1Conourred in tentative report of State Enginecer
Fodoral Power Commission Disspproved

LegaX Division s¥o Report
Engineering Division sDisspproved
Plpance Division o Report
JHRORDUCTION

This appliostion was submitted to the State Engimar {PuWhe) for
Haine, September 11, 1983. His report, dnted Uctober §, 1933, stated, "A
pmj&aﬁ of this oheracter cannct atond an Intersst rote of | or evan o%
and that B0% of theobligation caxmet be amortized In ten yoars™. Ho then
outliined e tenbative progysm of finsneing on s 27 basis for A pariod of 50
yours, exprosging the opinion that the projest would nob prove feneible o
auy more rigid termse

At the request of the Public Works Adninistration, mide on Doto-
bey 20, 1835, the Federal Power Comission wmads sn inveatigation of this
projects The report of thelir Chief Engineer is dated January 2, 1084,
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: This report states in substuace t?m'h "ouoddy™ power iz not cheap
powers It is possible, under very fevorable assumptions, with momsy et 4%
aud no texes, thit ths switohboard sost of powsy would be 5465 mills per
¥Yowatbehoure On- this besis, with & 40% Load Pestor, stemm slectric power
oould bo developed in approximstely that seme location at & ocost of 5498
mills. At 80% Load Factor, which might be obbained with the propomed elece
trowmetallursical plante, the cost to penermis with steam would drop to
4216 milie while "Quoddy™ powsr would rerain abt about 563 mills per kilow
watichours It would be impossible o sell “"Quoddy™ power in the metropoli
tan aree of Boston beveuse of the prohibitive cost of transmismsion, which
would amount %o gome 3415 mills per kilomatt-hour, based on money at 4%,

The yepoat states axm that the original outlay for the Quoddy
develtopment (for installed ompacities seo page 6) without trenmnimeton
Iines {end without the proposed alwminum snd steinlese stes nlents tut
as get forth by the report of the Federal Power Commission}, would be
$48,878,000 while the initiel outlay for tha stesm plent of 35,000 kilow
watts capaeity would be about $4,000,000, A stesmm generating plant of
capacity equal to Quoddy would oost §16,6m,mﬁm {Thess figures ara cale
eulated with caps,m cosbing 6%e)

. The Comniesiom believes it pmsibla that existing unuedd witey
powers in Maine ecould be deweloped more cheaply than “Quoddy™ powers Alse
Mmm&@mﬁmmﬂdb@m&mmMﬁm&ﬁmm&aﬁm&
mors uasil;r abuorbs

The report points oubt thot po merkst now exisis for the pro-
posed great blook of “Guoddy™ power, end the cost of this power is too
high for the uvas of the proposed olectrowchonionl and slectro~motallues
- gloal operations, ag vompared with the tost of power mwaileble in othey
Jocalitios, The Feﬁ&ml Power Comission's conolusion socompanying its rew
‘part-da'&eda Llﬂﬁéth”ﬁh&t&tmaﬁmmdappmlofm
epplication™.

Raport by thefnpineer Examiner (mr.a.) dnted Maxroh 16, 1924,
roooxmended disapprowal an the gmm that the project is sconomically
unsounds .

&ﬁmmmmm snd Objection

The preject hag received many endormsmesnbs, whish are & part of
the records The followlnpg extrost from & telegrem from Covernor Bremm
of ¥Maine is mn indication of the temor of thess endorsemente:



1 believe 4t is the almost unanimous belief in
¥aine that fuvorsble sction on the developnemt of the
Papgamaruoddy Project will do move Yo velieve unemploysw
ment presontly end provide imdustrial prosperity event.
welly for Maine and New Engl;umd then eny other in&i'eru
3duel projeet.”

The New England Gmmﬁ nets mparm the following resciution
as heving been prased at ite meeting in Hariford, Comecticut, Mareh 318,
1384, vwith reforesncs Lo the Passamagquoddy Bey ‘l*idal Powor Pm;}m*hr '

"hetolvefs Thet the New Bnglomd Cownpil, asseme
bled in its 34th Quarterly Meeting, hereby resords ite
s8lf as opposed to the use of epproxinetely §40,000,000
of the Pederel funds for the development of the so~called’
Pessomaguoddy Bay Tidel Poweyr Project, as e exenple oi‘ '
unsound sconomie prinoiple.”
: A hearing before the Board of Review was held Mareh 30, 1934w
‘i‘here were present ot thiz hearing the follewings

Boaﬁufﬂwm

ofHenﬂng Bamyﬁ.. Bm Ae‘hing chu:lm, Boardafl%wiw
Es Abkot _ He Te Hmbt, General Counsel
Rs 8+ Buck We He Herring, Enginser, Miss. Vslley ﬂmﬁ'kﬁea
‘Ma L+ Emerson , D« Wa Rose, Enginver, Federsl Project Division
Co We Hom Hiohael Stmm,, Direstor, Press Sectién
Ole Singptad Gerald Egan, Press Section

Re 8¢ Tatlow, Administrative Division

?eiﬂl

3 ] :
1 Fosber Adamg
&t Ee Be Wingfield
Englvoering # As Le Shermen
3 Fe Po HoXibben
t Be Fo Thomas, Jre

: R_. DYena 'ﬁwa of mm Gwammt Gfﬁnat
Hoger Ds HoWhor BF Ingineer, rederzl Power Comnission
Ii,. Ge smith, assistmt Chief Bngineer, Federal Power Uommissionm
Osald Rysn, Genersl Counsel, Federal Fower Commission
A« Ce Bruco, Enginser, Federsl Power Commission

We Go Mervine, Chief Mechanical Engineer, Nat'l Power Samy, Pade Powsr Come
Re 8¢ Denn, Bureasu of Mines
Pougling 'ﬁhi‘b&mk, represonting NeRhs (Attorney, Asscos of Manufacturers in

the Aluminum Fndustry.)




For the Anplicant

Tty FoGTe. »f Moine

Semator We He White, of Maine

Congroesman Ee Cu Moren, 2nd District of Maine

Congressman Jolm Ge Ubterback, 3rd Pistrict of Naine

Frederick Ay Dslanc

Dextor P. Cooper, Presldent of Dexter P« Coopor, Incs abt Eastport, Maine
e Bs Pilke, Assistant to Mre Cooper

y = 1 g A‘"-;-'-:- m&; Pﬂm’ Mm
Ru‘by Blaxsk‘ Eming Newm, Portland, Maine
s Bs ¥arbmt, Assceinted Fross
v Oy Benry, Providence (Fhode Talend) Journal

Also Prosent
o Bongor, ¥eine
E. ﬁ. Firmogan, Bamgor, Maine
J» Ds Uttorbeck, Bangor, ¥aine
ds Ae Torria, President, Chanber of Comerce, Eas*kpnrb; ¥aine
He Eo Murphy, Eaetport, Maine
Miss A« ¥y Miller; Eastpord, Maine
Hrs. Swott, Eastporbt, Meine
Paul Brookett, Fational Academy of Selensces, Washingbon, Ps Ce
de Hy Payne, Wostinghouse Tlsotris & Mamufaoturing Company

Amliem_

The applicant, Dexter P. Cooper, Incorporated, is & private oorw
poration, authoriged in 1926 by a spseial ach of the Meing Legiglninre,
Chapter IIT of the Private and Special Lawe of 1985, approved April 11,
1928, This incorperetion was subject tw s referendun vote by the peopls
of the State of Maine and was spproved by the voters ab an eleobion held
in Beptember, 1925, The zorporale existenve of the compmny begmn on Oobow
ber 28, 1526+ The incorporsators were Dexter Ps Cooper, Gerkrude S Gooper,
Fa A+ Bavey, of Eastport, Haine, and X, He Bemmetl, of Lum, Mairme

This corporation was suthorized o Whp and utilize the power
of the tides in the Bay of Fundy at, or nesr, Esastport and lubse, Maines
to aoquire sll nsesgsary rights in Maine and Now Brunswick, to ersct deme,
iloocks, powoyr houses, oto.g to transnit snd distribute sleoctris enorgy; to
trenunlt electylc power out of the BState of }&aﬁ.na; and othexr nsoeRssry
FPomots omite

Quoddy Tidal Power Projects

The Bay of Pundy ond FPegsamaquoddy Bay veglon has long been
reovgnized o8 one of & few }.mlitiea soattered throughout the world,




where extremely high tides, coupled with favorable topopraphle conditiong,
offer exceptional opportunities for large tidalupower developments (n
each chauge of tide tremendous wolumes of wabter flow into sud out of these
1arge land«locked harborg through variow inlets and passsges bobwosn Ss.
lende, while the topogrephy sllows the construction of the extensive syse
tiam of barriers, dans, avd gates that nre wecessary in euch developmenk,
The very obvious possibilitiss of this dowelopment have long commanded
- general public interests. To date, ho major tidod-pownr dovelopment has
besn oompleted elither here oy slsewhere, although soversl have been intems
#ively studied end at least the prelininary stepe hnve boen taken townrd
mmh dawlﬂmts om the Severn Rivey in Crest Bz-s:baim .

o The Quoddy ijem have veried in extenk, sccording to dife
‘ferent ploans that have been developed at various timi

. The most extensive one, orlled the “intemationsl pm:}eut", oon~
templates the complete uso of the entire tidal powsr svailadle in both awms
of the bay, topether vith an equelising euxiiiary powsr plent and storage
“vegervoir 12 niles to the southwestward, snd including transmiesion lines
oxbending as far as the Bosbon regiong wu‘;h 8 storage reservoir and posk
maﬂmemmutnmwmwsnm 1ine.

- The "E&ﬁmﬂ. Frojeot™, here contemplated and applied for, is
1fuited to development of the western brenches or United Stales section
of the bay, the equslleing stoyege reservoir and power plant 12 miles to
the soutlvestward, sluminmum and stainless steel plants in the Immediate
vioinity of the power plants, and & subestation nesr the plents through
which power will be delivered to the existing public uwiility companles
sorving the six eavtorn countlies of Madne (for distrimbion t&mmgh their
lirves within a radiur of about 300 miles).

. The principle of the development propoged for this pro;jaa‘h,
known &8 the two-basin single flow sump system, dongists of impounding.
yater in Jerge basins at two different levels #o that slectrie power can
be obtained by the £low of walter from the ypper into the lower basin :
through turbinests The upper basin is fitted with £11ling patesy the
lowar basin,mthmptﬁng gatess The two bexing are separated by a dam
containdng the power house. The astion can be demomstrated by fol;lcm,ng
the opemtim during o aaup}.m ‘hmal oyeloy

Apsume low tide: The JIower basin haﬂ besn enmptied of mtar
down to the level of the low tides The emptying gates ere now ¢loped,
the £iiling gates on the upper basin also being closed. The tide now
begink to rise. The £illing gutes on the upper basin remedxn closed une
t11 the tide resches the level of the water in the upper besin. The
£illing pabes are then oponed snd remain open until the crest of the
tide is reechsd, when they are closed before the tide begins to obbe
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Thyoughout this mle,, water is flowing frm the uppur basin through

the power house producing power continucusly, but with sn sver~changing

head Gpon the turbiness The head is continuvously chenging because the

level of the water in each of the twe basing is sontinmuously changing

due to the flow through the turbines, and due bo the flow through the

emptying gates sud £31ling patos while opens 48 the tide ebbe, the empw

“4ying getes remain olosed until the level of the see is es low as the

- lewsl i1 the Yower basiny then they are spensd snd the lower basin iz
ﬁimmrgeﬁ m‘bﬁ.}. the ‘bnm o:f.* tha 'hi.de %t Jow 'bi&m»

o The mﬂk projuct consists tmly of that porbtion of the ultim-
O akey ﬂmhm loeated within 'blw Tud ted Sﬁaﬁﬁiﬁf

' . MmenfMWﬁMmsmﬂionnfaM£m B

- jabes to Tudl ey Yuolands fion Dudley Islend to Treat Islends and. fros
- Ppeat Island to Estes Head on Moose Isimé (Bestpori)s The i o
gates are looated in the dam belwsen Dudley Ialsud and Treat Ialméa-_

A look for the passage of wessels is ineorporated in the dem between
Lubes end Dudley Island, The separation botweor the lower and upper

. basins ie by & dam rurming from Dembow Point soross Cobscoock Bay past

Vathers Toland inte Carrylugplace Cove, where the power house, £illing

" - and some of the empbying zates sre locateds The neck of lund on
*Mao:siaaﬁha‘bvma&wﬁmgﬁmaﬁowmﬁammmmtobem
-v&ﬁe&mﬁhtﬁhati&@mym&arfm&eﬁazﬁamhmofm :
~gquoddy Beys A seeond seb of £illing gates for the uppar pwl are loonted
mma Bay Harbors

- The power house consists of & structurs for tweniy-two units,

only ten of whioh would be Installed initiallys EBach wnit le a 17,500
horsepower hydraulic turbine directly connected to a 10,000 kilowabtt
- gensysboy, syyenged for out-door installations The present plang include

- the use of hydraulic turbines having moveable gulde venes and having &
- mpeed of 40 R.Pes Since the originsl drawings wore mesde, the dmiopm‘k
of the Eaplan sdfusteble blade turbine has been ecsoxplished wnd thies furs
Mus will greatly inereass the efficlency of the plant. %&ﬂﬁa&mga
varios from 12a0 feot to 27.0 facty and the sffective head o the turbines
verien from 2440 to B0 Ponts

An onsential sdjunct of the pmjest A TRONY m@mplateﬁ is the
‘provision for gtorage of power, nccomplished by mosne of B lergs rossr-
‘wply Y20 foet abave nes level to be locabed st Haycook Harbor 12 miles

southmest of the tidal power plants. During the perioed of tho ¢idal cyele
wher a surplus exount of power is avallable at the tidsl powor pland,

© wnber will be pumped from the ocean to this resergoir by mopnus of olooe

© txieslly driven eentrifugel pumpse During the period when it is dosired



4o utilize the stored power, water will be drawn from this reservolr
through hydraulio turbines driving electrie generstorss The power houme
&t Haycoek Harbor, tied to the tidel power plemt by a 68 kilevold 'brana-
nisgion line, will oontain six 22,400 kilowstt hydroeelectric units, a
total of 184,400 kilowatig.

The follewing dete on installed capacities, operating peal
capacities, outputs, md mean loads are of valus a8 & basie of gompur-
feon with ordinary hydro-eleotric developments, end with steamweleotrie
plants of equivalenmt peak capacities:

Instulled Capscities (Kilowatbe)

¥ain Tidel Flant 100,000 BY
Hayconk Farbor Equalising Plant 154,400 BW
Total installed vapscity 234,400 B
m m z:mr aveilable firom both plents 139,000 XW
On basie of 40% Joud factor (487 millim KON per wmn.) 85,600 W
onmaufmaeaafm(m w ® % %3 80,800 KW
System Capacity Fectoy
{ratic of mean power output to instelled mpaewy) 2377 or 2800
System Joad factor '
(ra.i;io of momn power output to flra peak power) | 40,07 or 44404

Lozt of Project

The plane for the pm;}ﬂwt to be wholly within the United Stabes,
or "Hetional®™ developmant of the Quaddy project, have been changed from
time to time, The following is & modification of the Engineer Examinerts
estirate, revieed to include only the Ltenms of sonsiruchion set Pforth
finelly at the hemrings This estimate elimiratss cortain items, such as -

trentmission lines 4o the New England merket, but includes the metal plente
outlined at the hearings
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- Proliminery EXpOns®  secssscsenrevissrossnsss SOLHBRERELEEIR D S gg;m
Iend end yighta-ofBRY sesovsecistannecosrssvsrssbesvasiserses .

T Tock, Tabes

- to Bsstport mm»owmvwno#nnstvlutqnsn&et’z‘m“m
Ter avd £111ling gates to Bar

HArDOY sessnescapsesssvenssnsnvovsaisncs  ob,000
Demi and gabtes at power house ‘iinm&qz-ldls’m‘m
Power house structure, excavws

tlon, gates, oto. ERERTRAAR T SS SR RO 2,8%;@
Power house discharge gates esesonessns D00

Power house equipment sesvirwseesossenss & m D00
Total - 0,218,000

COTREE X s COMPIOES sossee 5,004,000
Stevrag;a powey house and aqui;smmt ansene 4,569,000
S8~kv trenemission line from
storege power house to main

POREYr hOUBE soasassscospevesrcassvnens & 264,000 ‘
Total "'"""""ea' (BY7,000

Kisoellaneoung
and railroad reiwa'bﬁ.m, - GﬂG

Onispions and continganoies ssseciveass 5,898,000 :
Total “é"""&,ms,mo
. . Potal Construction !G#wi‘#*#!l-*ﬂr"-iﬁtmimm'
ﬂnginwrhg ﬂum&ot«tmut'cn-tn*qr&cmon«nta#nvnhttmwac—qwun@a&aomﬁcsv 1,454,0%
legal and AQniniotaBliTg  coneurersnsnower s nnoanvorannouskeaRENE 3.29,%0
Interest during oona‘l:matim (820,000,000 for 2 years @ B%) eass _2,500,000
Eatimted ‘bo‘bal oot ﬂf Tidal ond aqu&lising plants w-«-&wuon#&.ﬁwh-im*ﬁmigm
¥abal Reduotion lezta
vy 40-ton capacity %80,6&0".“" s‘m,mo
Staiﬂlm gbeal plsmt; BEOwton capaoity @316,000 w ew&
Total cost of Smelters (Imcluding overheads) vessserivrwe 4,000,000

Grang Total for Projoct .sssssnssevsresssavsassrareesuns M?.QW,QQQ
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The spplicant did not include in hile estimate of sost of the power
plents any item for interesbt during constyuotion, but meh an allowencs hasg
beon sdded in the abovs aaﬁmteh&saéma%aﬁm@aﬁmmtm@&iw
period &g plommed by the applicents (The Federal Power Comiasion is of the
opinion thet it would take thres and a helf years to complete this enbire
projectl« On the other hand, the Board essumes for the purpose of this ree
port that the estimsted cost of the aluminum and steel plants allows for
interest during mn‘baw‘t:iam

It should be noted thuat if the "I!a‘bmnal" projent is consid-
‘apred as & prelimivery step to the development of the “International™
projevt, it will be necessary et the tiwme of changeover, to eliminate
ecortain gater and & very éewmwmmmmsmmﬁngmm
pools, bsosuse the "Nationsl® upper and lower pools would then be made
into ome pools  EThis would necessitate writing off the cost of such
abandonsd works (o large perd of item of “danms and pates ab power house™,
813,408,000 in Teble 1, plus other smeller olemsnis of mﬁ).

Applicantts Estimebed Markeb for Power

‘ An sralysis of the applicani's estimats shows that the total
power produced fox the ﬁmm yeors af oparetlon would he distribubed
as followss

TANLE 30s 2

Tse by Fublie | | |
e public utilities for dlstribubtioliecsnssosesavesn 21%

' ‘ ﬂmﬁmm N T m o
In the mufau#:ure of stuinless steel » I8% vuvvsx 66F

WBM LY T Y t-vtt&wdﬁ ﬁtﬂi (22 TS X T ﬂ-ﬂﬁmd‘#d#ﬁﬁ!#!:ﬁﬁ E 2 wm-&%

Total 100

ggpz.’wwb's aa:bimte of Groan Ramuea'

An snelyeie of the “Finmnolal Statement for Initial (Netional)
Development™ gives the following snticipated sourges of tatal revenue for
the famm years of opmhmm



TABLE N(Qe
m*ba Gross Income for First Ten Yemys

Publie Sources : ' Apoott Poreent

Bale of power 45 public ubilities | -

(8 3¢ per FH) £11,000,000 - 8046
Hotel Plants of FProjesk
“BSule of Pewer ST

{5 miXis por KWE) - $10,866,000

Het profit on metalx o 16,320,000
Grand Total Incone ‘ | ‘337;18650% 1007

The foregoing statements end amlyas.z sot forth the ssiient
features of naturel econditisms, propossd conebrustiony possible mariet
"and antioipabed gross eernings of the project, in order tov give & basie

for the following dlscussion.

DISCOSSION

The Board has proveeded wlth ite stwly, and hes resched its
vonolusions, irrespective of any limitatione that mey be presoribed by
Administrotive reguletions now in foree, or of the provisiona of the
~ Hational Reeavery Acte The Botird recopgnises that the Ach and the mles
preseribed by the President (Circuler Nos 1} requivre thet "all Joans to
privete corporations must be well secured™ end that there may be some
questions whether the Adwinistretion is euthorised wwler the Ach to lend
meney to esteblish the aluminum and steinlese stes) plente which form an
emsential pert of this projeots Howaver, in preparing this report the
Board has assumed that if the project is scund frem the enginesring end
economis stendpointe, snd that, if the public good should require ite
construction, eoither the Administrative regulations, or the law, or both,
night be so mmonded as to pormit this being dones

The applicant ig asking for & loan of 1004 of the total cost
of tha project, includlpg preliminary studles snd reports, and to bear
interest ot #%. No amortization of the loan is provided for inm hias
patimetes, bul he hee provided for depreciation of sctual) cost of mache
inery over & twenly-ycar period, smounting to $330,000 per yours

. -~
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From the svidence availsble te the Boayd, it appeara thet the
applicentts assots vonsist of its charter from the State of Mainey that
its owes cerialn interests for the cost of the seories of plans and row
ports thet have resulted from its preliminery angineering studies. Thesea.
studies aye stated to have cost about $500,000. The Bourd apoumes thie
amount includes the cost of securing the charter of the componys This
emount i alightly in excess of 1% of the estimmied gond of the projects
Teatimony was introduced at the lwaring which showed that these prelim-
insyy expenses are inoluded in the estimste covering the proposed loan,
and that the applicant has the opiion of reimbursing the public uwtility
or commsreial interests that hovo supplied the funds for them, thus
Yeaving thepproject free of a1l irounbranpes The record doots not Glse
eloge the terms of this opblon, nor doss it alesrly show whet type and
dogres of owmirol would be exeroiged by the intorested gontribvdors to
the originsl studles, if the option Io buy them out is not sxeroigeds

For the purposs of this report, ths Board hns scvepted the
applicentts estivate of coet, modifisd as alresdy stateds However, such
acceptance doos not sonstitute approvel of the proposed designs, wdd
costa, or of program of constructlions These counld be approved only after
& mach more thorough study ineluding investigations at the site, This
prajm, when undertoken, will be s plonesy in major devolapment of

tidsl pewer and therefors will mebturally be subjeet to uncertainéies

that alwnys acoompeny ploneer work, espeolslly bocause of tho oomw
stmetion of submarine dams of almoat presedented height under seyw

sre tidel flows, The Board 15 of the opinien that some of the unit
prices mey be too low, thet o more generous nllowence should be made

for contingeneles, and tat 8 longer period than eshimated by the
applicant should be allowed for comgtructions Also a more detailed

study of the most suitable dem design, under the adverse conditions

that will be encountered, wiil be desirables Howsver; theso guese -

tions are merely left open exnd have not ini’lume& the Board in reache
ing its am&u&tm;

The Board has consldered at length the relative sconomis
edventages of "Quoddy" powsr as ocompered with production of em equal
amount from hydro-clectric sources on the rivers of Maine, sand an come
pared with powey produced from o steem electric geneyating plant loo.
ated on meatmﬁormmshmzwwmam.
The comparison is unfavorable to "Quoddy™ powoers
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Detalled roports the War Department and by the Federel
Powey Commission, show larpe powsr .redources still availsble on the
Renmebae snd Pencbscot Biverse The Var Dspartment reports alse show
thet several groups of these sould be developed at a lowsr wit inw
slalled cost than sould "Quoddy™ power, More detailed studies inm

thet cost por kilowstt hour for fiem power from the most ads ZE0Y
selection of sites on thess two mtreams would bo less than the ooat of
"Quoddy" power deliversd either to the Haine market, or to the soubhw
efn New Fngland markeks - - o ,

: In regard to Quoddy generating cost ag compared with stesw
eleciric ganerating oosb, the estimatss made by the Federal Powsr Come
mission, the costs given in the Sty Lowrence River report published
by the State of New York in 153}, and detniled operating date for g
mmber of large stesm-electrie stabions available, to theBoard, show
thet with 4% nonsy and low lond factors, "Quoddy™ power will be epprogt-

- mately of the same cost as stesnm senoration at Bagtport, and thet with
higher load fastors, and with delivery at any other point than in the
immeditite vicinity of the Plant, the cont of Quoddy power will be higher
than power fyum sieam,

.o An important item in connection with thesy slemn elechbric
,and hydreeclectrie develomments compuobitive with Quoddy ie that they
nay be brought in more nearly at weh time aod in such mwounts es ave
 be-elnost completely devaloped at the outsel, and having to wit & _
ampsher of yoars, sven under most Favorables aasumptiong, for Ml abe
Borption of the oubput, ‘

Belation to ﬁe‘bala Ihmfac_‘hma

The applicant's plans for ponslruction of the aluminug end
stainless steel plants appesr net to have been worked out in as great
. -detai} ss hig plans for the hydro-elecbris develupment, but in this

‘sase, alsoj the Board hes ancepbed them tenbatively,

: - Without the proposed sluminum and stainless steel plants,

. the project wuld be abzolutely dependent on wholesaling power 4o
existing publie uwkilities or on serving sparsely populated torritory
not mow veached by existing systemse Theoretically, the establishe
ing of plants for the manufecture of tw differant uetals, provides
& diversified merimt thet should be a velushie fastor in the succens
- of the projecty setuelly, the value of thig favtor is problementiocsl

-and most difficult to evalustes
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Tha essoniial part that the two metellurglesl plants play
in the proprem, slthough they cost but $4,000,000, or lees than 10%
of the total loan regquested, may beo seen in Tables Nos 2 snd Noe §
of thig report, which show thet they furnish anbicipated market for
88% of the olectrie power, end are expocbed to sontribute over 704 of
the gross revenuss for the Liret ten years of operations Without
these moballurgioel plants, the entire pmject i adnittedly not eow
onomically justifieds It eppesrs to the Board that the paramownt
objantion to this proposed program iw that its entire succeasdepends
on the profits of these two industries that will leve Yo be dewluped

fyom the grownd up, both In momfesburing and in marketings

The mnufacture of alominmm in the United States, apparently
is concentrated In the hends of mme compsuy, and the basio patenta,
details of the methods of manufecture, and actual memufscturing costs
are not availebles While somé of the basie patents hove expirsd,
patents for modificatlons are understood to be s%ill in foree. Az &
rogult the applicant may be hamperad in his atbenpbs to esbablish an
siumimm plant and in the opinion of the Board will certzinly be de-
layed beyond the estimatod time im bringing the plent to full producw
tions ‘The spplicantts estimets thet he cen produce the metal.at a
cost 4o him of about 50% of the prasent market price, is opsn to Quese
tion, sinoe po suthentiec production costs are available, and alse
since the cost will depend on the manufeeturing methods adopted and
these mothods bave not yot heon deterninede

As regards the steinless steel plant, more informetion ia
svailable, the memifacturing processes are not o closaly controlled,
and the appliomntts plans seem to be further adimnced.

The publie degirability of additicnal capacity and of commw
potition, particularly in produeing alumimumm, hes been atrongly wrged
by the applicant, and seriously considered by the Bomrds but whether -
this is the most economical place for such dewelopment is open to
questions Thw applicant states thet he heas had no previous experionce
in the manufecture of those wotalge The plants end the distrituition
of thelr output are & business thet must be built up in the face of
shtremuous gsompetition from gomp of the largest orgenizabtions in thia
eountyy, who have spent many yesrs and large sume of mongy in research
snd in perfecting thelir menufecturing methods, who now have a lsrge
and sucsessful sales organigation, and who might be umsuslly Jeslous
of sud antagonistio to such competitdon. It seams quite evident that
£0ll profit from the metal plents could nok be renlised during the
firat year of operation ms has been estimated by the applicents
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Hio evidence presented to the Board indicaies eny physiecal
or soenmomic ressons why such metal plants would be more successful in
Guoddy than in sny gther well chosen losality along the northesstern
Atlantic Coast. The applieant olaims one special sdventage, nemely, .
phorter essa haul from Euvope for raw meterislse In the opinion of the
Beard, & fow humdred miles less sca travel would have bubt little efw
foot on the cest of marine rates and eny such small saving whioh might
e effected on thie item might be wors than offset by higher freight
rates on finished products to the domestis maricat. The specia]l adven-
tage olaimed for lecabing the mebel plants at Quoddy is the low cost
of electris power, but in the section immaﬂiaﬁe}y sbove, this factor
hasbmshmtobamwmbhwﬁamﬁy

. The Boakd remgnim that under the matural conditions ob the
~8ite, & definite amownd of powexr can be made availuble hero sach year,
affected ondy by the amplitude sud reourrance of the tides, and nok
affeoted by droughts or floods sz is the case with many hyém-aimm
projectss It is true alao that upon the definite determination of cone
struetion and operation costs for this project the gopta per kilowatt
hour oubput can be clogely determineds

n the other hand the Bosrd isofthe opins.m ﬂut the cost of
powsy to be genersted by the facilities preposed is not lew az compared
with certain existing and prospeotive hydro-slectrio plants, or as oome
_ pared with the production of energy by stesm based on precent gosts of
fuel at this seme lovcations anever, if the cost of fuel incresses,
either beoamse of higher production scosts, or beoause of depletion cf fuel
supply, sud ag the aveileble more ecomomical hydro plants are developed
ané ubtilised, the time may srrive when the devolopment of this project will
be aeonmioaliy smmd.

CORCLUSION

s The Board soncurs in goneral with the comelusions and e
ommendations of the Stabe of Maine Advisory Board, the State Engincer
(PEA), the Enginsering Divisgion of the Administration, sud the Federal
Pmr Commiasions

2« The Board is of the opinion that, from en econsmic standpoint,
the ‘bime m a0t yob srrived for the development of fthis mﬁmﬁt
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. The Board recommends that the applisation be donled .
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FEDERAY, POWER COMRTISSION
Waghinghbon

January 3, 1934

The Federsl Emergenoy Administrator
- of Public Viorks,

Deny 8ira

In accordance with the mquest of the Federal Emerpemey Administys~
tion of Publiec Works im letitere of October 20, 1933, signed by Depuby
Administrator Hemry Me Walto mnd of Octobey 21, 1083, signed Ly Mejor
ReWe Crawmford, Sxecutive Assisbant, the Federal Pewer Commission has ine
vestignted a8 fully as possible the spplication of Dexter Ps Cooper, Ince
for a losn of $43,000,000 with which to omstrust & Hida) we!

Jeot in Passemaquoddy Bay st Eestport, Baine (P.leis Dosket To. 1641)

After a vareful considerstion of a1l available data, including ine
formation exd estimetes submitted by the applicant; and numerous conferences
with the applicant*s representatives and snpgineers, the results of which
are summrized in the report of our Chisf Engineer attached hereto in frip-
licate, the Federal Power Commiesion finds that the projest would not be
self-ligmidating end temot, thersfors, recommend approvsl of the spplis-
oetion,

The docket in this cese ig robwmed herewithes
Yery truly yours,

FEDERAL POWER COMMISSION

By Freaxk R, ¥oRinch
Chairpan



FEDERAL PONER COMMISSION

WASHINGTON

MEMORARDON FOR THE COMMISSION:

. 3 Reference is made to letter dated Ontober 20, 1933, from Deputy
Administretor Henry M. Waite, and letter dated Ootober 21, 1933, frum
¥ajor Re We Oramford, Aoting Director of Projects Divielon, Federsl Emoyw
genoy Adninistretion of Public Works, rsferring to thie Commission for ine
vostication, roport end recomvendation, the spplication of Dexter Pe Cooper,
Insorporeted, for s loan of §43,000,000 with whick to couetruct s tidsdl
wator.-power projoest in Fussswphquoddy Doy ab Easiport, Mains, The applioas
tion is designed by the Public Woris Adminlstrablon as Dosket No. 184X,
end is practicelly identicel with project Wos 463 m the rooords of this
Commiesion, commonly known as the “Quoddy” projects

s The pm:imt flret came before the Commisgion om & mich lurger scale,
inoluding originelly the development of tldal power on both sldes of the
international boundary--in the Stnte of Malne and the Froviues of Hew
Brupewicks 'The originel appileation for proliminnyy permit was filed Jame
ayy 2, 1924, by Dexmter P Cooper, snd another application fer prelfminary
permit weg £ilad Decamber 3, 1925 by Dexbor Fe Coopor, Incorporateds The
Commiesion issued & praiim:inary pemi*b for projoct No. 465 on Mey 28, 1926,
The pernittes filed an applicetion for license on Octobor 2%, 1928, with
the Conmisasionts £isld representative (the District Enpgineer, War Departe
men’b, Boston, Massachasetta), smd the application, togother with the report
of the Ghi&f of Engineors, United Stabtes Army, therecn, vams received by the
Comuission ox May 18, 1929¢ The spplication contempleted initisl and ultbie
ma.ts installations of 464,000 horsepower end 3,087,000 hnrsepomm

8+ The applicent filed a revised appiiention on September 16, 1925,
slininating thoss parts of the projocts lying within Canadian territoxy,
thus eonfining the projeet to the Unitod Statess The projech as thus
revised contemplated sn initial installebion of =six generating units with
eggregate capaoibty of 80,000 horsepower, and sn ultimsts installation
agereogabing 240,000 horsepowors Ultinetely this reviced projoet was to
include a pumped sborage plent al Heyeook Harbor on the coast of Maine
gbout 12 miles southwestsrly from Eastport, but thiz feature was not to be
iroluded in the initial constructions At that time the cost of the inie
tial development was estimated by the applicant as §16,800,0004
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4¢ Under date of September 13, 1933, the spplicant sulmitted to
the Comniasion what itierned supplementary infommmtion snd deitn parw
taining to ths project, which constitutes & substantial ohange in the
goope of the initisl development, mnd & wadiesl revision of cost estie
metess The project, as modified by this last revieion, is ldenticel
with thet now bafore the Fedorel Emsrgency Administration of Publlc Worke.
The initial installation in the meln power plemt at Easbport would be 10
units of equal size, having sggrogate whool eapacity of 176,000 horsepower
and generstor cepacity of 100,000 Xilowatts. At the Hayoook Harbor plemb
the totel initiel turbine espacity would be 180,000 hursepower snd the
generator capesoity 138,000 kilowatis, Provision would be made for future -
ingtallation of 10 additional units in the main plant, having the sseme
capacity as the origindgl 10 units. The main, or paremt, plant would be
oomneoted with the Hayeook Harbor pusped storsge plant by & tranmission
Iines The initial project slm includes & transmission lins extending
from the genersbing stabion bto Tewksbury, Massschuseits, about 20 miles
northwest of Hostone The spplicant gives the length of the transmission
line as 287 miles, but it is probable thaet its lenghth would empeed 300
milens I% is not entirely clear, however, from the wording of the appli-
eation for lvan vhethor the applisant has fully décided that the trenemig-
sion Jve will b necessary, #ince it appears theb hope is enbertained for
sale of the power to new industries in the vieinity of Bastporte -

B« Attaghed hereto is & sumll general map showing the lamyout of
tha proposed preject works, ineluding the powsr storage plant, tut not
ineluding the long~distence trensmission limes Cobsocck Bsy would be
. closed off from the open sea by & seriss of dams exbending northerly from
the town of Lubes Yo Moose Xsland, on which Easipert is loecated, end thenes
northwestexrly to ths mainlend, The lerpe water sree thus set off would be
divided into an upper poo) or forsbey, and & Jower pool or tailvace, by a
dam extending from the upper end of Benbow FWecl: to Moose Xslond, The
power house would be located at the Moose Islend end of the labther dam,
snd would ubllize the water for the generation of power as it pagses from
the upper to the lower pool through the turbines. A group of large gates
installed in the dams, would be used to refill the upper pool at snch suce
cessive high tddey and another group of gates, sppropriately lecabed, :
would be used to empby the lower basin at each suocessive low tides The
draft of water from the upper pool and its discharge into the lower pool
would tend to equalize the pool levels and thus reduce the power heady
but a head suffloient for practicsl operation in the produation of power
would be mainteived at all timess The plans also provide for & series of
maxilianry gates to b6 used at certain tide stages in by-passing the diew
charge from the draft tubes directly to the ovean, thus conserving head
and inereasing the plent oubput at ﬂritioal %ida stagesy

B« The tidal range, or difference betwesn meessiv& high and low
tides, at the project varios bebtwson 12 foet 4t nenp tide snd 27 feet ab
gpring tide, and, of oourse, veriation of power will otousr not only es &
regult of haad variation but slse becavse of the comsideration that with
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smaller hoads botween pools, legs waber can be exchanged before squale
iging to the Iimiting minjmam heads It iz evident, thorsfors, that with
‘any given ingtallation of hydroslectric machinery, the avellable enevgy
‘and capacity would fluctuste widely in esch tidal oyoles In order to
correct this great power fluotustion, the epplicsnt proposse to eonstruet
the power storage plunt at Heyeook Harbef to whieh referenes hng been
medes The Haycoek Havbor site was chosen for the sbtorage ressrvoir beouusa
_of ite favorable topogrephicel festuress A portion of the emergy cubput
from the main plant would be deliversd to & pumping station at Hayeock Horw
. bor and used to pump sen water into the yegerwsir, the normal mazimm sure
fase slevation of which would be 120 fest above mean ses lavel, The waber
thus stored would be nsed as required through hydrowlectric equipment
“inatalled adjacemt %o the reservoir, with forsbay at resorvoir lawwl and
tailrase at sen lovels Thus, it is pozsible by oporsting the main plent
~ end thé powey storage plant together, to obtain a wmiform supply of power
~ from the project. Pumping cepacity of Y20,000 horsepeower would be installed
at Heycook Harbor, and provision weuld be made for increasing the genorabe
ing capaclty in the pumped storage plent to sonform with ultimate enlarge
ment of the main plante

7e The priveipal strusturs included in the “main plent™ of the
_ project are rocle-fil] dams, power house, filling and empbtying gates, and
nevigation locks lavge wolumes of earth end rook exesvntion would be
reguired in the vicinity of the power house end upper pool £illing workse
The sites of the power house and £1lling gates, snd & large part of the
- materin) to be excavated, could be inclesed by cofferdam, so that the
work might be performed in the drys The material to be excavated im
earth, sand, end solid roske It iz belleoved that the quantitiss, as
. reported by the epplisent, may bs acoepted as corvest for prosemt pure
- powesy but thet as to unlt-prices, thare is more uncertainbys. Some modi
. fiestion of the aspplicant®s proposed unit prices is m:ggaﬂad* as will
‘appear hereinafter, ‘

8¢ The proposed consrete stwstures inslude ntem house,, mﬁg&»
tiom Yook, and gate strustures, sxd ars probebly of adequate design,
although ne somplete oheck of the design has been made in this offioce
A1l of thess struotures mould be subject to the action of salt wabes,
which in some instences has caused rapid deterioration of concrobes
Special presautlen would, therefore, bo necessary to oshtain conorets
of very hipgh qualitys Pomsidle deteriowation of this conerete should
receive sonsideration in estimabing ennual depreciation,

P« The dams or barrierz would oconsist eseemtially of hups Yook
£3i11 dikes, buscked on the high-wmter side with heavy deposits of sarthe
Both earth snd rock would bo obbedned froam the exsavatiens previously
mentioneds The doms would be built by dumping the meterial from scows,
rehandling being necessary enly for the upper porbion of the dams, ebove
dumping remges CGenerally apeaking, the dam construction, as well ns
the exoavation, would be performed by heavy machinery hesding large
quantities of material at comparatively low wmit gosts



10e AL cortain stages of the dam construction, the dumping operoe
tions would be subject to difficuities from high ourrent velooities, making
very accurete plecing of waterial impossible. Such diffieultles would no
doubt result in sxcessive excavetlon yerdege.

1l¢ Drawinge submitted by the applicsnt indlcate that asolld rook
is avallable for the foundation of all structures, slthough the exect
rature of the rock is not showne. Three diamond drill borings in the
genoral vicinity of the power house and £illing getes indicate 8 red
shale formabion &t the surfase end exterding to & depth of more than
20 feet, It is bolieved that this material would provide & suiteble
foundation for the struetures in questions

12¢ The applicant has prosented estimates of cost and output, which
ars suparized as follows: :

Anruel ocutpub « o 487,000,000 kilowatt-hours at plant ewitchboard
Aonuel cutput « o 438,000,000 kilowatt-houra if delivered bo Boslon
BT

Primo capaoity « o 138,000 kilowatte st generating plents
Primg oapacity « « 125,000 kilowstts if delivered to Boﬁ%u Arvoe
Cost of project works (ﬁain plent and Hayoook Barbor '

Storaps Plant) sesessvecssesern §39,871,000
Cost of transmission line to Tewkabury, Masgs: sevssees 3.3!2&2.0%

Tottl sesoe meaEN % 68,158,000

18, Atteched herete iz & photentst copy of the applican‘b': rovised
egtimnbos, These estimelos have been revimwed insofer as practicsbles
The wnit prices used by the spplicant for earth and rock excawation,
ineluding the plaecing of thost materials in the dams, sre ostensibly on
the besis of quotetions contained in lebtters from two contracting firms.
Oneg of these lettors quotss & price of $1.64 per ocuble yard for vook
exoavation, end 51 cents per cubic yard for earth exeavation, plus 26
cents per cubic yard for all esarth and rock reguiring rehandling. The
obthar letter quotes a price of 32,75 for rook excavelion and 35 cents for
garth exocavetions The prices furnished by both oontractors wore intended
to cover both the excavation and dem constructiony that is, the unit prices
were suppesed to cover theearth and rock excawtion and the plessing of
these materials in the demss While the unit prices placed upon the #if-
forent olnases of excavetion waried vabher widely, it mppears that the
agpregete cost of both earth and rock excavation would be aboubt the same
under the two proposales Sy this statenent it is mesnt that if the same
quantities are used in the two proposals, the total cost wuld be sboub
the seme, notwithetending difference in uniiprices, 7The applicant adoptod
the 1omr price guoted in the two letters for ekch class of owcavabions
Perhaps & more logleel course would have been to use one contractorts quow
tations throughout, or to hitve taken the avsrags of thepprices guoted for
sach clasg of excavabion.
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1a The applicant®s unit price for rock excavabion is $l.6l per cudle
yard. The average of the quotatisns in the letteors referred to S8 $2.20.
Tt 4x delieved that the applicsnt®s price should be Snoressed to §2 per cubio
yard. The applicant¥s undt pries of 35 ownta per sulilo yard for excavating
sarth and placing 2t in the dams 1s regarded as adequats, sxcept thnt it is
proposed to add B6 oents per ouldo yard for rehandling approximtely 6,000,000
cuble yards of eardh and roek. The applionntts unit pries for Lighily re~
inforacd conorete, requiring expensive form work, is fiom $8,50 to §9 per
cuble yariis This prioce has been inoreased te $10 per cublo yards The effuct
of thesa changes is to inoreass the applicant's estimats of cost by $13,015,000,
thus ralsing the total sstismmted ccst of the prajmet worksy exclusive of
Ims-’snhmo traamaission and sxclusive alwe of Axbersst during sonstruction,

15+ The applicunt has expressed the cpivien that the project oould be
ccnstrusted in & period of 2+1/2 ysars, This period is regarded as too short,
sinse the quantities involved sre very great and the neosszary sequence of :
operatiom indioates u rather sxtended construotion pariols It fs believed
that 3-1/2 years will be required for somstruction of the works, and this peried
has boen adopted for estimeting purposes, -

i6s In eatimating the oomt of the project, the applioant did net ine
clude interest during comstructimms It is here assumed tiat the plent would
be constructed, If at ell, with funds obbained at e commsreial rate of 6-1/2
perssnt interest, or with funds supplisd by the United Stabes at li percent.
~ interest, At the &=1/2 percent rate there would be added to the eatimate for
the projeot workss exolusive of tranmmission line, for interest during oons
struction, the sum of $14,992,0005 and at the 4 percent rate, the sum of
$3,072,000 |

16ay It is samwd that 1«1/2 yours would de required for comstruction
of the 300wmile trensmission line, At the 6e1/2 percent rate, interest during
construction weuld ineresse the estimmted cost by $891,0005 sud at the 4
pereent rate, by 518,000

, 17« The estimetes of cont, a8 inoreased to take socsount of chmgs in
wdt prices, md to inolude interest during constructisn at both the 6H~1/2 and

h peroert rates, are as followsy
’ o Gl /2% Intorest L& Intervest
Projoot woarks, exolusive of longe ' o

distanos mlﬁaﬂ 1IN0 sesessenssnsserssiliB, 578,000 $446,958,000
Transmission 1856 to TowksbUry susesessssrsses 19_32%099 :

aUDE. - 1 D g

18. The annusl charges on the project lave been estimated on the basis
of both 6«1/2 and ki peroent intereat ratesy ss follows:
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19. It will be mhad that fnmgrance doos m appear &s & separate
item in the above statementy of anmuml skargess This ftem was not gvere
lockeds It is inoluded $n Toporatics and maintensnce®, Workmen®s come
pengation insurance $s properly cbargeable to mraum, end insurance
on machinery is uh:wbk ﬂo mintesanos,

: 204 Mappltmt’nmmudmlwﬁmmpm
mf;lgmk Farbor plant, exclusive of intarest on investment, is §781,500
as OWEL

Operation and mintenanos {snoluding lebor, materials,

repairs, managament, axl SUPoTVINLON sssconsvevsnreen
Depraciatien {osloulated te amortise part of tlp

investment in mechinery &n 20 years st if

Saterest HERRe 2408 S 2 ARRESHFERCRFERAEN S ANBIUAVUBSHENE S 5&@ '

Inmmrancd ssasssuie ¢u.qtmun-w-an R I E S At e T sesues

QM BRETHEI NG GRS CCV RS SR g B .d’{&m

2k Thm&mupwﬂwmpztmhmmwm
deprecistion reserve, does noh Ancludw sonbingencies, engineering,
interest during construotions These costs mre parts of the atpthul
cost end should be includedy Without interest during emstuotion,
but inoluding engineerim sud contingenclies, the dost of the project
inolnded by the applicant, as subjsot to dnprsciatim smounts to
$11,060,0004

22, The appliocsnt apparently assumes an Andefinite life mud cone
sequent sero depresiation for the balance of the pmjoot, wlﬁnhg withe
cut interest during constyuotion (snd exclusive of Xong
trunsutesion 1ine}), 4o estimated by the amm*s Staff ne SWz?iaaa.
Whils with proper maintenance the sarth end rookwerill structures might
b6 assumed to sndure for such lemgths of time &8 to render s deproviaw
tion rate negiihible, 3t is believed that since the vonorste strustures
are subject to the destructive mm of sos water, thelr useful life
will probably not excesd 50 yearss Thaveforss the comereis structures
WMMMMW&&MMWER;W

23e In 1ts mimtha of ths soonanies of the projest, the
applieant has made no provision for the paymert of taxeose This office
has no information to jJustify s cenclusion thet the applioant ez &
pPrivate carperetion, would be Anmune from taxesy Certeln sxpressions
of epinian to the effect that the State and politiosl subdivisions
thereof might waive taxes, have been ween, tut such statements are not
regarded ee conclusives It is mesumed, therefore, that the projest,
uniess bullt by the United Statas, weuld have to bear tis part of the
tex burdens
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2he The estimate of the amairt of energy available fyom the proje
sct involves certein assumptions as to market loady thet is, losd faotor
and the shape of lowd ourvee It ahould be borns in mind that the main
tidal plant at Emstport wauld necessarily ¢perate unier grest variations
in hesd, cutput, and capacity, and that exbtensive use must be mede of
the storage plant et Haysock Harbor, both to regulate the enerpy scufput
and to furnish sdditionsl ospaeity. In order to use the stormge plant
to the extent oontemplated by the applicant, a lsrge proportion of the
power output of the mein plant nust bs "etored™ ia the reserveir, with
only & portion of it going direct to the vonsumers Since this storsge
involves pumping with oleotyrio power, o scusideradle snergy losa mill
cocur in the storaze oporation, It is sbvious that the total smeunt of
energy available for sals will depend largely upon the ampunt wiloh is
sold directly from the main plent, this energy not being subject to
storage lossesi and this in turn depends on the losd curves or dongumers®
requirements, and at present oan only be assumeds

25« It is evident that the eperating progrem of the verious pups
and generators to meot the desnds of a warying loed, wll be quite com»
plisated if pumping fe to be kept at & minlummme Comspuinmtions of the
cutput, bassd an & typionl Xomd curve at L0 pareent lend faotor, have bem
made in this offive, and the results obtained are in ressomably class
agrosent with the cluims of the epplloants As & result of thess atudles,
the conolueien has beon remshed that the applicant¥s astimates of output
are suffisiently ecoursts for present purposess It in sasumed, theraefore,
that the plent output st the gensratoras would be 487,000,000 kilowstt-hours
per year, end that the prime sapacity weuld be 139,000 kilewatts, suffie=
fent to deliver the output at 4O porosnt Jead fmctors

- Pbs Using the applicsntts cutput figures, snd enmal charges as
- estimated in this offise, the unit gost of preject power in millis per
kilomtt~hour {g estinated as followss

Market Ares 6w1/2 Iutersst Il Iutmst
Bastport ares - 1187,000,000 EWH 98 Tel
Boston areas w 1158,000,000 EWH 152 120

*Pawor transmitted te Tewkshury im visinity of Bostom
to interoennect with other Few Bngland power systemsy

Ny ; t'hn roduatinn of d eatric pewer “far pnblic
usé in the State of ¥ed ne mmuad from 352,000,000 kilewatt=howrs in
1920 to 731,000,000 kilowmtt-hours im 1950, or st the aversges vite of
38,000,000 kilowstt=hours per yoars In the year 1930, 91 percent of the
total produstion in Maine wes by hydreelestric plants, and in 1932, 99
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peroent was gensreted Ly mﬂ: pm; 31‘ the pnblsm-mrkw growth
of ¢l» datire State of Maine ceuld be hed for this praject, 13 years of .
merket growth, as indioated by the 1920-1930 rate, would be required te
sbaord its 157,000,000 kilomti~hours smuek productione o

23y The applicant euggests that & large part of the power might
be used in eleotrochmaioal snd elestrometaliurgios) industries, which
might be attraoted to the lmediate vieinity of Bastpert as & result of
the construction of the projects Such suggestione are, of cowrse, purely
speculative, Mureover, the cost of power from this project appears too
higk to attrmct such industriess If 4% wers known in advanoe that the
output could be s0ld to electrachemionl and elestrometallurgicsl induse
tries, operating st high load faotor, the eepital cost of the project -
could be reduced somewhat, sinpe the inptalled cspasity at the main plant
and st the pumped storage plant would not need be so lnrghs The redustion
in cost would not be great, howevor, sinee the more expensive featurss -
would not be ohangeds

20 It is inpossibles to mta the rate &t which the power would have
to be s01d in order to attract heavy industries to that Joorlity in sufe
foient mabers to consumw the output of the project, bt it may logieale
iy be sssumed that if and whenaver powsr coft is & majer oconsideratien,
industries will seek loontions wimre power is sspeoially ohesps It should
be borne in mind, however, tiet such industiries consume power at relative
1y high load factor, whereas, the appliocmnt has plsnned this project so
that 1t will be most suitable for serving a general utilities or domestie
mrket with Jead faotor of about L0 pereext, The project weuld have for
sale & relatively valuable und expensive oluss of powsr sharacterized by
low Joad faotor and dependability, wheress leavy indistpiss require shesp
power and high lond factorse The project, while it hes 220,000 kiloe '
watts of prime capacity 2t L0 percent Jead fustor, represmting sbeut

187,000,000 Lilowttshaure ummal output, osuld, becsuse of ths limiting
capacities of the tidal dasin, furnish only sbout the ssme energy cutpub
st a higher lond faotors At 80 peroent Imd factor, for sxsmple, the
offpotive prime ospacity weuld be only about 70,000 kilewtss, Ieaving

-~ the rmining inshnoé oxpaoity uselsss and lmffmtim

%0y _I.t' it b8 moavmed tat the project would be built by the United
States, with money at L pervent and no taxes, the estimated oost of the
power in mille per kilowniti~hour would be as Followsy

Marlbet am ﬁ Intarest
Eastpert ATEE = 1;87,000,000 kwh _ 5463 milla

Boston area = 438,000,000 kwh 8478 mills



8). Attention ie invited to the following statement conteined in
the report of the PRA State Enpgincer on the spplieation, & oopy of which
ss tranemitted bo the Comdgsion with Dooket Noe 1681.Js

"The State Engineer's office has cavefully considered the
highest price that power could be marketed by this project to
large industriess Based on & load factor of 40%, it is the

. opinion of the State Dnpgineerts office thet 43 mills per kilow
watt hour would be the mesimum price.”

324 While the Commission's steff doss not have special informstion
a8 to exact rates peid for power by elechbrochemieal and electrometnllurw
gioal industries, it is peneral knowledge that such ratee are lows It
should not be sesumed, howover, that such industries would wse power om
& 40% load Fectors It is probable thet the load faotor would be in exw
eess of 70 percent.

23+ The epplicemt has supgested the possibility of finding e market
for so~salled 2,000-hour power (about 25 percent load fmotor) in the
Boston aves &t a price of sbowt 13 mills pver kilowmtt-hiours Based upon
the spplicant¥s estirmate of prime cepacity, it would be impossible to
deliver to Tewksbury more them ebout 250,000,000 kilowati-hours per yoar
at 23 peroent load favtore If money could be cbbained at 4 percent, axd
if the project were immme from texes, it is estimated that the woib cost
of delivering 280,000,000 kilowatt=hours per year to Tewksbury would be
1544 nills por kilowsbt-hours :

e © titive sourpes of powsr su » AL loast two other sources
of power supply for the Bastport mﬁm are worthy of serlious consideration
s competitors of the "Quoddy™ project; namely, steem sloctric power and
wator power from the rivers of Maines :

Steanm Electrie Power

36« The ocost of pheam cloctric powsy from & tidewater plant at Easte
port hes been estimeted, for comparison with "Quoddy™ powsr, at load faocbors
ranging from 40 percent to 80 persents In this comnection it should be
cbserved thet the output from the Quoddy plent would be substantisily the
game (sbout 487,000,000 kilowmbb~hours) for various load fmctors ranpging
Trom 40 percent uvpwards Therefore, the unit cost of the hydro energy would
reamain asbout consbunt for the verious load factors, sinee the armual charges
would remain conegtant. On the conbrary the unit cost of steam aleotric
ensrgy would decreoase repidly with an increpse in load factors

364 Steam electric equipment is not as dependnble ag hydroaslechbric
equipment of the same cepaciiy, and for ¢his reason it is assumed that
16 percent reserve capscity must be provided in the stemm plant, in order
that its dependability might be equal that of the hydroe plante The "Quoddy™
hydre plant would have dependable eapacity of 139,000 kilowatts. Ihe stean
plant of squal effective cepecity would have en inetallation of 160,000



kilownttee

8%« Coml has beem. purchased at Boetm &.zring the per.’md 1528 o
1933, inolusive, for stesm electric powsr production, at prices ranging
from $4.83 per ton in 1026, to $3.95 per ton in 1533, (The word "™ton™
af used in this weport maue 2,000 poinds) The average prise for the
four high yoars, 1926 to 1930, was $4456 per ton. It ie assumed that
ookl ¢an be obtained st Boston in the future for $6.60 per ton. The
- water freight from Hempton Romds to Boston is 63 cents per tone It
sppouys that the only differevce in the cost of epal abt Eastport and at
Boston would be the difference in weber frelght in the two polnits. IE
46 sssumed that aoal eould be obteined at Bastport at a price of 85,00
per tone

' 38; The coal used st Doston oontaina approximately x&,soo betslle
with mositure expelled, and 14,300 Beteu. 88 fireds It 1o mined in the
Hew River fields, tmaporbaﬁ to Forfoll by rail, and thence %o Boston
by wmaters .

29¢ A modern efficlent stomm electrie plavt, such as would be
eonstructed, wuld conrune not more than 12,800 bybteus per kilowatt-
hour when opevebing &t bigh capreiby fac‘borr It is sssumed that the
coal consumption at 40 percent capacity faotor would be one pound, or
14,800 bebaus per kilowetbt-hours _

40, Fixed charpes on stean elecltrie cepacity are telen at 12 perw
cont per yoar on the capitsl cost, msde up as followss Intores: 6%
pereent, taxes 1§ per eent, end dapmaiation 4 pereonbs The capital cost
of & plent of this large capaciby would probably be somewhat less thm ‘
§100 per kilowatt, but tho cost is assumed at $100.

41+ Operation and maintemencs costs, other than fusl, are asamed
e ronping from 0.8 mills per kilowsbiehour at 40 porcent load factor
to Ou8 mills per Id.lem%nhw at 80 poroent load fmﬁors

42, On the bssls of cepitel cost of MB,&?B,O@O for the Quoddy plant
and $16,000,000 for a stoam plent having equal effective sepacity, sud
sssuning interewh ot 6} percent end taxes et 1% porvent, the comparstive
cost of power ab the various laad faxstom, hee beon estimated as followsg

Effeu‘bim Nins per kilowabtbvhour

Capeeity 40% LT 505 LeFs 807 LoFs
Steen | 159,000% B¥ Te2h BaTl 4488
Rydro 159,000 KW " 9488 9088 9488

* 157 reserve capscity instelled, making tobel wbemm
eapaoity of 160,000 kilowattes
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434 Assuming that money could be obtsined at 4 pereemt, end that
there would beé no taxes, the compsrative costs per kilowabi~hour at the
vearious losd factors heves besn estimated ss follows:

Effective Mills per Kilowattehour

Ceproity 208 Lels 80% LePa LieF'e
Stean ' 139,000% KN 5e93 - 4482 4418
Hydro 133,000 EW Ba63 Hy68 5483 -

& 157 reserve ompacity installed, meking tstel steam
capeeity of 160,000 Efe

444 If the output from the Quoddy hydro plent should be trensmite
ted to the Boston area, it is believed thet the ordinary advantage
which hydro capacity has over stemn oapacity, as to dependability, would
be sacrificeds It iz essured, therefors, thet s tidewalor steam plant
at Boston, with capeeity of 125,000 kilowatts, would be equally as
effedtive for serving the Boston sres, as the 125,000 kilowstts which
could be deliversd to Tevirstury from the Quoddy plante

. 4By With money ab 6% porcent snd taxes at 1} persemt of oapital
costs, the following comparative kilowstt-hour costs of stemm eleotris
power at. Boston end Quoddy hydro powsr at Tewksbury, have heem computeds

Lffective Mills per Kilowatbehour
Capacity A0% LeFe 807 LeFa B0% LaFe
Stean power
st Bostan 125,000 KW 6452 516 4437
Quoddy power _ \
at Towkebury 126,000 XW 15.2 15,2 1642

46¢ With money at 4 percent and no tazes, the following comparabive
kilowabtwhour coste of steoam power at Boston and Quoddy kydro power st
Tewksbury have been computed:

Effective Mills por kilowsbb-hour

Capacity ﬁ 1eFo @ LeFa 805 LaFe
Steam power R '
et Boston 126,000 XKW 5438 - 44,40 ' 7 380

Quoddy power at _
Tewksbury 125,000 KW 8478 B478 8478
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47+ In the comparutive costs given in paragreph 42, 43, 406 end
48 shown, it should be understood that the oubput from the two plants
would be the seme &t 40 percent load fackor only. The ocutput fyrom the
Quoddy plant would remsin sbout constant, at substentially 487,000,000
kilowattehours per year for load i‘m‘&nm of 40 percent and greator, .
. whereas the output from the steam plant would inoresse in direot pro-
- porbion to the Yoad fmﬂ:orf

Pmr from mwm in Haine

48s The Wer Departnent . in a repari: dated Devember 4, 1950, sund
published as House Document Nos 658, 7ist Congress, 3rd Seselon, states
that on the meip stroem of the Kemnebes River ﬁmw &ra 12 undeveloped
- power sites with & vombined head of 618 foul, and aggregate power cepacity
of 97,000 horgepower available 90 percent of the timss The report osbie
matos that these sites gould be developsd with a2 total instellatien of
184,000 horsepowey &t & sost of $29,000,000. The prosent storage on the
Kermpbeo amounts to 932,000 spre-foot, and the report indicstes that
320.@00 acrewfoct aﬁditicm storage ¢ould be provided ab low co5ts

49, The Var Department, 4n House Document Nos 652, ?I.s‘k Congreas
3rd Sesaion, reports that 7 of the most favorable wmdeveloped sites on
-the main stpean of the Penobscot River, have agerepgnte power cepacity
of 42,700 horuepower availabls 90 percent of the timey md that these
-gites oould bo developed, with installation of 86,400 horsupewor, at &
most of §13,700,000s The yeport stetes furthor thet these plants would
benmefit from exieting storage of 1,926,000 acre-fset, with the possi-
bility of 300,000 acre-fest additionsl sto rage belng pmﬁda& at a eosh
of %BGxMa )

'60¢ Investigations by the Camission’s steff indicste that for the
ll«yoar period, July 1920 to June 1931, the yveguleted prime power at the
A2 most desirable sitss on the Kenrnobee River would have been BS,000
kilowattsy and that for the ldwyear pericd, September 1917 to September
1951, the reguleted prime power at thw 7 most desirable sites on the
Panobsost River would have beoex 55,000 kilowattse These two rivers could
fuynish enmuiglly from the sites memtioned, and es yot undeveloped,
1,226,500,000 kilowatiehours of prime emergys Such u preject weuld have

sn adwertege over the Quoddy tidel project in thet development oould
prwead in steps an required by market growbhy

5le It was Impossible in the brief time available for inveshie
gation of the Quoddy projesct, to malke a thorough investigation of pow
vential power ewailable on HMeine Rivers and prepare detailed estimtes
of the cost of such powers It semme probeble, however, that power dould
be obtained mors coheaply from the Malpe rivers then from the tidel projeosts
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52« The appiicent has submitbed & statement purporbing to show

that taxes on the main plant and the Hayeook Harbor plent would be
- only $339,000 per years If ocorrect, this would indlcate that taxes in
¥edne are oxtremely low in couparison with other stateoss FProsemably
this figure is based upon the applicani‘s estlumte of cost, or some
part thersof, and the sppllcent's estimats is rogarded ag meterially
too lowe 1% is believed, thwrefore, that the above Plgure would prove
inadequates Ify however, 1t be assumed that texes on the madn plant
#nd the Heyuook Herbor plint would be $335,000 per jear, und that texes
op the trassmission 1ing to Tewksbury would be corvespmndingly reduved,
the lrilowatt-hour costs shown in paregraph 26 would beoome as followsg

6} intorest 4% Interost

Eastport (ewitohboard cost) = 4874000;000 KHH 940 6
Tewksbury (Boston ares) = 438,000,000 KMR 14,1 949

and the kilowstt-hour costs shown in paregraph 45 would bevowe. ss followss

Effective Hills per Kilowatbehour
Capacity A0% TeuFa GOF LeFe  80% LuFa
Sheen power at ' N ‘ o
Boston 126,000 KH Gu3 540 243
Quoddy power ab S :
Tewlcsbury 125,000 B 14,1 1441 14.1

- §%a On a project of this character, contingent costs could be very
hizhe Thers is no basis of experiende in such matters, since no somparable
projects have ever been oconstructeds Although it would seen wise exd
prudent to meke & liborsl sllownce for vontingencies == say 15 peroemb
the estineles of cost, upon the basis of which ernusl charges have been
figured include only the customary ton percent, '

: 54y It im mnot desired to deéave the impréaﬁim the the consummation
of the project might be impossible, sincs on the vontrary 1% is believed
that no insupereble AIffielties would be encomntereds

Conclusions

55, No market exists in the vioinity of Eastport for Passames
powar ot this time, and thers iz ne definite prospect of 2 local market
bging provided for this power.

56 The possibility of selling the power in the Boston metropolitan
area is precluded by the problbitive cost of delivering the power to that
areas Bven with money a% 4 percent and no texes, it would be impossible
for this project to compete in the Boston arce with stesm clectric power
produced with money at commerdal rates of interest and subject to tuxatiome
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57+ Under wery fevorable assumptions, with may &t 4 percent and
ne taxes, it is estimated that the switohbosrd oost of "Quoddy™ powsr
- would be 6&5 wills per Kiowatt-houry sud to afford & profit the aan'lug
price would, of course, 1o highors This is not chesp powers But even
though it :nigh:b be lower then the prevailing price of industrisl powsr in
thet sestion of Meine, heavy industyies would not negessarily be attracted,
since they must lecate in proximity to still shesper powers

884 Witk mopey st commerolsl rabes of inberest and taxes to pay,
this project could mo% compete enccessfully ﬁth & tideweter stean slecs
trie plant at Bastports

684 With money at &pe«rmntandm ﬁaxas the switehbosrd cost of
"Quoddy® power, al 40 percemt losad fastor, m‘.lﬁ be slightly less them
the corresponding eoat of stesm elocbric phwers Thie J8 an apperent
rather then real sdvanbege, however, sinee the stsan plant would be cone
struoted in unite of abowt 35,000 Xilowstts as required, with inttisl
cutiay of less than $4,000,000 an conpared with the snormous initial
investment in the hydre project. Yoreowsr, the stesm eleobrie powey
would be chaa.per at the higher lord fmtan. .

80« The development of tidal power in Passswaquoddy Bay should ned
be seriously considered until after the potentisl water powers on the
rivers of Naine have besn thoroughly investipgsted. Such sn investiga«
tion might disclose that power vould be developed on thess rivers end
tyongmitied to Bastport at a cost below the switehboard cost of ™Quoddy™
tidal power,

€1y It is g epinion thet the chay Bay tigal project would
veniars, either with momey ot Commenial rates of
interest or at 4 peroent interest.

‘ROGER B+ MOWEORTRR

Jonvary 2, 1834, o i



APPENDIX "E" \

%o the Hon, Louis J, Brenn, '\
Governer of Meine \
Auguste, Mains

My dear Governors .

I desire to submit in bebalf of the Pussamaquoddy Bay
cmteelmsppainhadbyyeuiawm their mpcrkthichyou
will find in two partss

m, the oonclusione of your Comndssion, and

Seconily, & supporting repart techuical in detail prepared
ot owr request by the Maine State Flanming Board
and its covsulting onginesrse

Sinoe the organisatien of this Commlesion Jate in July
wo bave diligently attempted to osrry out the mandate which you
Jaid upon ue on owr appoinimenty to report se premptly se possible
on the desirability of the Quoddy projest piving all dus considers~
tlon to the social and economio aspacts of the undertsking, but
agoepting as ressanably feasible the engineering conclusiong ale
resdy resched by Mr. Dexter Cooper and other diaungum ongie
neorse | | |

Throughm ¢ our atudy we haw had valuabls aid mm
Seomury of the Interior snd other offisials of the Publie Works
Administretions o Almo desire to acknowledge with gratitude a
grant from the Governor snd Counell of the State of Mainw to ajd
in the techuiond imreutigatien‘mmam W desirs to express
qur sppreociation also for the wery groat assisteance rendered us
bty the Mains State Planning Beard in the preparstion of the
technical report on whioh we have plaocsd greet relianoes



Our unanimous conolusions ares

First, that the Quoddy projeot oan my ve mtame\m
: mmuamsrmjaoh \

Secondy a8 & Pederal project it should be mﬁerhkm at onos
and. oarried to completion as promptly ss affio&cw
in oomtrumm will permite !

n axriving at thon sonsiusions that the ﬂzozmm
Quoddy project receive presph and Wtwa midnatiqn m
the sduinistration in Washington, we desire to state mﬁm

that s;tnnulé mer&mmnpmmarpu‘&iewrkqm

itmmmnwmymlwtwmm&hﬂahmmqumk

now an relief rollsy and weuld in the future hring lusting 'qum;

to the stata of Haines We would srgue for Federsl support rq:- th&u

project largely on the grounds of soclal desirability, thet 33, o:l"
benefit in the long run and in many ways witheut definite m}m
thet the m,ject would be within a spsoified mumber of mm o8l
liquidatings _

In the first place, it sooms to us olsey thet thin proje
sct muat be underteken, if at ally by the Fedsral government and
fizanecod by Federal funds under Federal controls In the present
economio aituation private capital weuldl not bs aveilable and the
governmnt bas elrsady Moﬂ & loan to 8 priwate sorporation on
the ground that a sufficlently sure markes for the powsr generated
has not been showns The State of ¥aine is prevented on ém&tn-
tionel greunds from borrowing & sum of m sufficiently large to
finanee such an undertaking and therefore woull be umble, even 4f-
willing, to sseume contrals If therefore Quoddy Dm is to be built
it must be budlt by the Federal goveramant .tmd financed a2t & low
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rate of interest on the pground of publie interest and sooial
doaiz"abini:y rather than with the essuranse of definite amortiza~
Hon of money advanced, although undoubtedly in time there sheuld
be & reasciable rotuwrn,

Thore are of ocurse many legal problams involwsd, bub
your Coanmission belleves that such problems lie outside the funoe
tion of this Comudasion whioh ought to deal with broad underlying
principles, Fur'bhermom. suoh legal questions can only be propsrly
angwered in the different depsriments at Washingtons

Afber having cxmdned the reporis of zovernment engineers
we otn take for granted the engineering fessibility of the proj~
oot} that has never indeed been meriously questiomed, Nor is it
our functiem %0 go in detail inbo the osst of produstion per
Kilowatt houry that would depend s good dsal om the interest
oharges, which cre problematienls It fa our opinien that Quoddy
power would prove to be an important faotor iAf properly develuoped
in the whole problem of peesr in New England,

The question of market for power is naturally of very
great importencey that question is disoussed with muck detsil in
the technioal repert of the enginsers submitted with this statements
It would, however, require s prophet of the firet order to prediob
the passible use of power & fow years henses To give two 1llustras
ticnee A short while ago it was considsrsd possible that all our
railroads would soons be sjectrifieds The develepment of the Diessl
engine, howsver, has made some ohenge in the situabiate It i8



therefore impossible to prediet how much pmrfm Quoddy would
be used by the railrosds in the mear fubures Timb guestion is
still amy_npmm. npmmhtu end fnvesticns sre constante

1y being mde in tho transmission lines and it weld not be sure
prising Af within a few years itmldbepmibhtomi
pmrihrmreﬂxmtmmmm mwmxuckmm
ratun Muanummmmmummm it s
%0 de dmth on any mtm concerping the mburo market for
power in the Quoddy regions ..lew‘:ju‘dga the futm by the past
and recall how markets have often oome to powesr sites, such, for
exmple; as Bzagaru,- it seems olear t&mt indmtry 111"1 atill suck
oheap pm, and it is quita within the bmnﬂs of reascnalle
possibility thnt the mnut‘mtur&:g of stainless stesl, aluninum,
fertilizer, and other similar industries, might well be developed
in the Cﬁuoddy rogion which 4s t}a;e&gh olimate and proximity to |
w parbloularly well adspted to sush -a&!:arpr.tmi

Your Comaission, howevor, desires 1:;0 ‘bal-a ite amin

.oontention on the faot that the Quoddy projest would de naf‘smt
benefit to the poap:.o of the State of Maines ¥aine m}.« have
aim;rs ‘bam mmm. mmnng. frugal, mmxm; their
philosophy is tasod un the 3dea that every man should produce the
weadth of which he wes onpable by industry end ingemitys that he
thwlé live frugally and keep out of debis that he sheuld be selfe
supporting and ;ndupemxﬁ. That aftim still prevails; but
the paﬁpia of ¥aine realire that eonditions in tfn ewo world
have great)y changed and that Mains aloante cannot prosper out off
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from the central enmergising power of the govermments MNelns hes
slways boen in sn eddy of the nationel stream ittls affested v
the tides of ndmlity and prosperity until the puat fow yoara,
Since 1929 ¥alne has hmmtnmg dkhsr parts of the oguntry
regoive very large suns from the federsl guverm!: fo;r flood
m:a:tm:l,.F irrigation controly power projecta, and other purposes
in the West and Soubhe tndty‘ porbaps with typloal Yankee shrowi-
nesa, Haine feels that it is about time thet she reocsive & modest
portion of the veet sws thet sesm to be available, to be expemleé
within her borders on e project that thumja-i’kynftha pwphd‘
the state believe WALl give great remseul %o the mh:w. and
sgrioultursl 1ife of Maine end will rehabilitate wie of the most
tard hit rogions of the whole countrys

It hes been stated that "That situstiom which sanfronts
Maine hes eome Iikeusse to that whish faced thote states in the
fur west when the minve, whioch were the basis of thalr soonomlc
18fs, nesred exhmustion®s Those western statées would have had &
vory herd tims indesd hed not an irrigated agrieulture been sube
stituted for the closed mines, Mine has of late years suffered
the 1oss of soms of her most fmportert esriter industries, shipm
building, ioe, lumber, with pulp and newsprint sevorely injured,
to mention but a fows It sesme to be the part of wisdam %o
provide some kind of a substitute for those lesses eo timt inw
dustrial life may be stirﬁéﬂ anewy and the power projest as Quoddy
should furnish such an sgencys
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Agzrieulturally, Meine ia not selfesupporting; ebe hus
to buy egrisultura) products from the Wost &nd Seuth. Unless her
industrisl aotivity oan be inoreased she will Mave diffioulty in
meoting the drain on ler purohasing powsr, If the eastern part
of the state could be, in & liberal way, industrialived 1t would
stir the life of the whols state and send a now rather aluggish -
tlood ot“ commerce coursing mors rapidly through tha veins of tredes
But Maine not only nesds suoh an industrial development in the
custern part of the state, there are many fectors timt are payw
ticularly helpful to such developsents Thers iw, for example, the
climtes Then pecple thirk of the old saying~<finter in Mains
is not & season, 1t is an oosuputionwmsthoy fopget that our
olimate is edmiradble adapted to factory lifes It is oool during
the swmes thereby saving the heavy toll oxn the human frams by
reason of the heat of machinerye Along the ocoast the tempersture
in winter is not severe. In Jammry, for exsmple, the averege
temperature at several points or the Maine soast is higher than
&t Dos Moines, Iows or Linodlwm, Nebrasks, This i¢ another argus
ment for the desirability of Quoddye

Moraovear, there is no question but that the tullding of
the Quoddy Dam would b6 & great henofit to the state in comsetien
with 1ts wnemployment problem, Alweady the Pederal government hes
exponded lunireds of thousands of dollars in Maine r& the bensfit
of the unemployed and the needy. Many communities, both urben ang
rural, are struggling with the burdens cmumed by rolief,. The
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Pagsamaquoddy project would mmdoubtedly absorh a hrgq nmer of
those who are now m1eyed. would help 'bn reii#w %ha warious
Maine omunitios of excessive tardem, md weuld restore the
dopenaenu and nlf-mspaot of meny Mol ne oitlzens who are now
foroed to aeoept government help, often without being sdle to do
8 good Job ia.raturn for nanay receiveds 11: is perhaps going too
far to ey that the Cuoddy preject would solve the problem of
relief in Naine, tut 3t would undoubbedly be of the grestest
possible practieal help at the present time, A
In comolunion, we may well oall attention to the ﬂm&
thatalthmghmmm Mﬁﬂ%nam&ama tndunh
power will Mmammwwfmﬁmmm mhou.rm
age when elestrion) ensrgzy will be employed for many mors purposes
and inmnymrewseinnthau forwhioch :u: is now useds Eleow
trice} energy coming i‘mtha tides of the mywmﬁn laot
Imger tlanmlandaﬂand ms thegmtadmtnga ofbcimm
smtely pratlhtabia as to ammh mf:tmm by mm or flood,
Then too snol_z 8 project appeals to the immgbmtion, It
hes never been tried om auch a‘h”rg‘s ‘acale befores It ia in the
seme ocetegory as the mxy tmhsémﬁimnhl railways soross the
Rookies, or the onr!y rﬁmﬁm done .*.a our arm regions, or
the Pemama cmu ig $haMeu mm m of gzmt interest o beth
engineers and lsymens persons from ail parts of the -mnﬁry would
man's use of matwre, #!w‘ geva'mwwlzi'.em~ of power from the riw and i1}
of the tlde. - |



ﬁam requam carsful snd sympathetio atbtention te
this project prisarily because 16 believes the wiate Wil be
benefitted bobh now and .tntka-m It emu that the s
prireiples be applied to 1& request that were used in planning
and exsouting the greet dems built in the South and Weste It
belioves that no epportunity for & govermental undertaking of
0mpmblamgnitmmbofmwﬂlof&a’auoraﬂd
the Allegheny Mowrbaine. |

In eutmitting this report the Comisslon is urgenis in
1ts findings that the r_ﬁtim sdministration give prompt sttone
tion to this projeot and plave itencng the undertalkings tode
soon consummeted from federal funds,

Having studied the whole question #s -mqm& and
having submitted this report with the technioal data prepared by
the Stats Plarming Board, the cmm believes that its work
i3 now ocopleteds

The menbers of the Wﬁmmmthh repork
are llian N, (mbon, of sanfords Wingate &. Cremg of Buangors
Harry By Crawford, of Houltoms Ee Se French, of Portlands snd
Bonneth Cs M. 51lin, of Brunswicks _

Veory respeotfully,

, /8/ Kenneth ¢, M, 5ills
Brunswioly Malng Chalrmen
Jaxmmry L, 1935



APPENDIX "F®

FEDERAL FEERGENCY ADMINISTRATION OF
FOBLIU YWORKS«

WASHINGTON, De Ceo

~ Depertment of Comeroa
~ Bureau of Fisheries
Washington, Ds o

¥y, Dexter P. Cooper
' Bastport, ¥aine

Dear Mre Conpers

A%t the meeting of the N¥orth American Fisheries Investigation
Commitbes, & resolution wes passed desling with your new proposed pawer
develogment in the vioiniw of Pastport, the substsnce of whish 1= as
followas

Doaling with the propesed aonstraction of power

dame In the Pessonsqueddy Bsy ares by the Dexter

P« Cooper Company the Commltteoe azpressed the
view that 1t nted take no action wn the companyts
new plan since it includes Cobsoook Bay slong and
there is no yesson to expect that it wonld omuss

4ny sorious sand widespread dammge Yo the fisheriase
Inssmich, however, ag it is the expressed intoniien
of the company to conbinue with i‘bs originel projest
the sommittes sndorged the recommendation of one of
ita special sub-committees that cmﬂn and the United
States shwuld carry on thorough Investigations to
determine dhe probable effects upor the fisheries of
this sarlier and larger plan sg to Fassamaguoddy Bays

This information iz being conveyed to thd s-mw Departmend
and &lse to the Federal Powpr Commissione In the meentime, I em ask-
ing the State fisheries authorities to examine your plens and inform
ug if they desire any provisicns for fishwnys in any of the damse

I Wmmﬁl&b&%k&wm informption at the
sarlisst possible dates

VYery sincerely,

HEERY O*MAZLERY

Commiasioners



APPENDIX "G"

| _ _ ¥ay 7, 1954,
Colonel Henry M Vinite, Depuaty Administrater
Federsl Emergemey Administretlon of Public Works
Interior Department Duilding,
Washington, De Cs
Dear Colonsl Waites |
I wnderstand that the Poblic Works Administration hes under
cmaidérétim 2t least two projects which involve the menufacture of
elunimm or some other form of light woaight metel, and that it is urge
ed in support of these projects that they would reduve preveiling
prioss, Of course I am not competent to expres: sn opinion upon the
practicabllity or merits in other respects of any ofhthese projectes
Howsver, I do feel stromgly that it would be of great bemefit to the
railronds if prevailing prices of light weight metals could be raduow
eds Looking into the future, I think I omn ses consbantly incrsasing
r&ilfm& use for much llght welght metals, provided such development
18 not prevewted by high pricess I belleve that the use of light
" woight metals will prove to bs of great sdvanteps, not only in the
field of passemger oquipment but also in the fleld of freight equipment,
‘and if T em correct in this bellef, axything thet can bo done to lowsr
the 008t of such metals snd the prevailing price lovel will be most dew
eidedly in the gemeral public interest,
Very sincersly yours,
/8/ Joseph Be Enstman



